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Metropolitan Water and Sewerage Board. 



To the Honorable the Senate and House of Representatives of the ComnumweaUh 
of Massachusetts in General Court assembled. 

The Metropolitan Water and Sewerage Board, established under 
the provisions of chapter 168 of the Acts of the year 1901, has al- 
ready presented to your Honorable Body an abstract of the account 
of its doings, receipts, expenditures, disbursements, assets and lia- 
bilities for the fiscal year ending on November 30, 1913, and now, 
in accordance with the provisions of chapter 235 of the Acts of the 
year 1906, presents a detailed statement of its doings for the calen- 
dar year ending on December 31, 1913, being its 

THIRTEENTH ANNUAL REPORT. 

I. ORGANIZATION AND ADMINISTRATION. 
Board, Officers and Employees. 

The term of olEce of James A. Bailey, Junior, expired on March 
20, and Charles S. Hamlin was appointed for the term of three years 
next succeeding. Mr. Hamlin resigned on August 1, and on Septem- 
ber 18 Edward A. McLaughlin was appointed for the unexpired 
term, ending March 20, 1916. At the end of the year the Board 
consisted of Henry H. Sprague, chairman, Henry P. Walcott, M.D., 
and Edward A. McLaughlin. William N. Davenport has continued 
as secretary. Alfred F. Bridgman has been the purchasing agent 
and Miss Alice G. Mason the bookkeeper. 

There are also employed in the administrative office a paymaster, 
an assistant in auditing, two general clerks, three stenographers and 
clerks, a telephone operator, a messenger, and a janitor with two 
assistants, one of whom acts as watchman. 

Such general conveyancing work and investigation of real estate 
titles in the different counties as have been called for during the year 
have been performed by George D. Bigelow. 
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The consulting engineers of the Board are Hiram F. Mills and 
Frederic P. Steams, who are called upon for services when matters 
ari^e which require their consideration. 

Dexter Brackett, Chief Engineer of the Water Works, has had 
sopervi^on over the various departments of both construction and 
maintenance of the Water Works. William E. Foss has been As- 
sistant to the Chief Engineer. The following have also continued 
as superintendents of departments under the direction of the 
Chief Engineer: Elliot R. B. Allardice, Superintendent of the Wa- 
chusett Department; Charles E. Haberstroh, Superintendent of the 
Sudbury and Cochituate Works and of the portion of the Weston 
Aqueduct above the Weston Reservoir; Samuel E. Killam, Superin- 
tendent in charge of the Weston Reservoir and the remaining portion 
of the Weston Aqueduct, and of all reservoirs and pipe lines within 
the Metropolitan District; and Arthur E. O'Neil, Superintendent 
of the several pumping stations. 

There has been a still further decrease in the number of the en- 
gineering force during the past year. The average force employed 
on construction and maintenance during the year has included, in 
addition to the Chief Engineer, 4 department superintendents, 2 
division engineers, 8 assistant engineers and 27 others in various en- 
gineering capacities and as sanitary inspectors, clerks, stenographers 
and messengers, the total force numbering 42. 

A maintenance force in addition to those engaged in engineering 
capacities, as above mentioned, numbering upon the average during 
the year 241, has been required at the pumping stations, upon reser- 
voirs, aqueducts, pipe lines and upon minor construction work. At 
the end of the year this force numbered 225. 

Frederick D. Smith, Engineer of Sewerage Works, has had charge 
of both construction and maintenance of the works. He has been 
assisted by Henry T. Stiff, Division Engineer in charge of the office 
and drafting, by 2 assistant engineers and by 11 others employed in 
different engineering capacities, and by 2 stenographers and clerks. 

The maximum engineering force employed at any one time during 
the year on the construction and maintenance of the Sewerage Works 
was 17. 

The regular maintenance force required in addition for the opera- 
tion of the pumping stations, the care and inspection of the sewers, 
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and for other parts of the Sewerage Works, exclusive of the engineers 
and day-labor forces, has upon the average numbered 167. 

The whole regular force of the Sewerage Department at the end 
of the year numbered 184, of whom the Engineer and 16 assistants 
and draftsmen were engaged in general upon the works, and of the 
remainder, 104 were employed upon the North System and 63 upon 
the South System. 

The maximum number of men employed upon contracts and upon 
day-labor construction on the Sewerage Works during the year was 
for the week ending August 13, when the number amounted to 175. 

II. METROPOLITAN WATER DISTRICT. 

The Metropolitan Water District now comprises the cities of Bos- 
ton, Chelsea, Everett, Maiden, Medford, Melrose, Newton, Quincy 
and Somerville, and the towns of ArUngton, Belmont, Lexington, 
Milton, Nahant, Revere, Stoneham, Swampscott, Watertown and 
Winthrop, — in all 9 cities and 10 towns. The District has an area 
of 174.8 square miles, no additional municipalities having been ad- 
mitted into the District during the year. Its population, according 
to the United States Census taken for April 1, 1910, was 1,070,256. 
The population of the District on July 1, 1913, the date upon which 
calculations for the Water Works are based, was estimated as 
1,152,490. 

III. METROPOLITAN WATER WORKS — CONSTRUCTION. 

The total amount expended for the construction and acquisition 
of the Metropolitan Water Works since the passage of the Metro- 
politan Water Act in the year 1895 has been $42,236,743.53. 

The total amount expended during the calendar year on account 
of the construction and acquisition of works has been $200,431.56. 
The details of this expenditure are as follows: on account of the ac- 
quisition of Fisher Hill Reservoir and main water pipes of the city 
of Boston, the sum of $150,000; for the preliminary work on lower- 
ing water pipes in Chelsea Creek, $1,970.51; balance on account of 
tJie new pumping engine which has been installed at the Chestnut 
Hill pumping station for the southern high-service district, $2,182.61; 
for the laying of a new main to Hyde Park, and on account of the 
construction of the new pumping station, the sum of $32,338.55; 
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for stock on hand, $10,293.44; and for other minor works, engineer- 
ing and administration expenses, the sum of $3,646.45. 

The new pumping station on Hyde Park Avenue in the Hyde 
Park district of the city of Boston was completed and put in service 
in January, 1913, and the use of the West Roxbury pumping station, 
which is owned by the city of Boston and has been operated under 
an arrangement with the city, was discontinued on that date. 

The acquisition by the Board of Fisher Hill Reservoir and the 
large mains previously owned and used by the city of Boston for 
the purpose of conveying water through the town of Brookline and 
the city of Somerville into its own limits, was authorized by chapter 
694 of the Acts of the year 1912, and the sum of $600,000 was ap- 
propriated for the purpose. A taking of the property was made on 
August 20, 1913, and the sum of $150,000 has been paid in full 
settlement therefor. 

In order to permit the dredging of the channel of Chelsea Creek, 
for which Congress has appropriated the sum of $85,000, the Legis- 
lature, by chapter 755 of the Acts of the year 1913, authorized the 
Board to expend the sum of $75,000 for the purpose of lowering the 
water mains now laid across the creek between Chelsea and East 
Boston so far as necessary to secure a channel depth of 25 feet 
below mean low water. Plans have been prepared for the construc- 
tion of a tunnel between vertical shafts, through which a water pipe 
is to be carried across the creek channel at a depth sufficient to 
permit the dredging of a channel 35 feet deep at mean low water. 
The plans have received the approval of the Directors of the Port 
of Boston, and work will be begun as soon as the approval of the 
Secretary of War is received. 

The Legislature, by chapter 814 of the Acts of the year 1913, 
authorized the Board to widen, straighten and deepen Beaver Dam 
Brook in the towns of Ashland, Framingham, Sherborn and Natick, 
and appropriated $33,000 for the work, one-third of that sum to be 
repaid by the town of Framingham. Tentative plans have been 
prepared, subject to the examination and approval of the authori- 
ties of the town of Framingham. 

On August 1, 1911, the city of Worcester diverted for its own use 
the water from Asnebumskit and Kendall brooks and the Kendall 
Reservoir in the town of Holden. This action of the city was taken 
under chapter 351 of the Acts of the year 1902, and by the taking the 
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city acquired the right to divert the water from 9.35 square miles of 
watershed which had been tributary to the Wachusett watershed and 
Reservoir. During the past year the city of Worcester has practi- 
cally completed the construction of the Kendall Reservoir and Dam, 
and the whole flow of the brook has been diverted into this reservoir 
since about July 1. The question of the amount to be paid by the 
city to this Board, in payment for the water rights taken, has been 
considered by the City Engineer of Worcester and the Chief Engi- 
neer of the Metropolitan Water Works, acting as arbitrators under 
the terms of the legislative act, but a decision has not yet been 
reached. 

During the year 12.394 acres of land in fee and easements in 3.988 
acres were acquired for the Water Works. 

IV. WATER WORKS — MAINTENANCE. 

The maintenance and operation of the Metropolitan Water Works 
during the past calendar year have required the expenditure of $437,- 
869.82. 

(1) Storage Reservoirs. 

On April 30 the water in the Wachusett Reservoir reached high- 
water mark, elevation 395. Stop-planks were placed on the waste- 
way and the reservoir allowed to rise above high-water mark, the 
maximum elevation of 395.38 being reached on May 31. 

The Sudbury Reservoir, Framingham Reservoir No. 3 and Lake 
Cochituate, from which reservoirs water is discharged into the 
Weston, Sudbury and Cochituate aqueducts, have been kept nearly 
full during the year. 

It has not been necessary to draw water for the supply of the 
Metropolitan District from Framingham Reservoir No. 1, Framing- 
ham Reservoir No. 2, Farm Pond, Ashland, Hopkinton and White- 
hall reservoirs, but water has been discharged from Framingham 
Reservoir No. 1 and Framingham Reservoir No. 2 into Farm Pond, 
from which the town of Framingham obtains indirectly most of its 
supply. 

(2) Aqueducts. 

The Wachusett Aqueduct was in service for the passage of water 
from the Wachusett Reservoir to the Sudbury Reservoir during the 
whole or portions of 288 days. The quantity of water flowing 
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through the aqueduct was equal to an average of 84,997,000 gallons 
per day for the entire year, 92 per cent, being used before its admis- 
rion into the aqueduct for the development of electric energy. 

For distribution to the cities and towns of the Metropolitan Water 
District water was drawn through the Sudbury Aqueduct to the 
Chestnut Hill Reservoir during portions of 364 days, the daily aver- 
age for the whole year being 64,624,000 gallons. 

The Weston Aqueduct was in use during most of the year, the 
quantity of water delivered through the aqueduct being equivalent 
to a daily average of 35,943,000 gallons. 

The Cochituate Aqueduct was used during a portion of the year, 
the quantity of water conveyed from Lake Cochituate to Chestnut 
Hill Reservoir being equivalent to a daily average of 2,425,000 
gallons. 

(3) Pumping Stations. 

During the year 67 per cent, of the water furnished for distribu- 
tion to the Metropolitan Water District was pumped at the two 
Chestnut Hill stations. The remaining 33 per cent, of the water was 
distributed by gravity, this proportion being 2 per cent, greater than 
that of 1912. Other pumping at the Spot Pond, Arlington and 
Hyde Park pumping stations has been required for supplying the 
higher portions of the District. 

The average quantity pumped per day at the Chestnut Hill sta- 
tions was 69,960,000 gallons, at the Spot Pond station 7,126,000 
gallons, at the Arlington station 678,000 gallons and at the Hyde 
Park station 802,000 gallons, a total of 78,556,000 gallons per day. 

The following are the several pumping stations: — 



Number 

of 
Engines. 



Contract 

Capacity per 

Day 

(GaUons). 



Lift (Feet). 



Chentnut Hill Higb-Bervice station, 
Cbestnut Hill Low-service station, 
Chestnut Hill Low-service station, 
Spot Pond station, 
Arlington station, 
Hyde Park station, . 



66.000,000 

105,000,000 

40,000,000 

30,000,000 

. 3,000,000 

6.000,000 



138 
60 
130 
125 
290 
140 



The cost of operating the stations was $98,166.39, equivalent to 
$3,424 per million gallons pumped. The total cost is considerably 
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less than for the year 1912, but the cost per milEon gallons shows 
an increase of $0,226, owing to a reduction in the amount pumped. 
The total amount of coal purchased during the year was 8,788.59 
gross tons, of which 7,327.08 tons were bituminous and 1,461.51 
tons anthracite. Nearly all of the anthracite coal was buckwheat 
and screenings^. The cost of bituminous coal delivered in thie bins 
at the various stations varied from $3.87 to $5.15, and the cost of 
anthracite coal varied from $2.50 to $3.09 per ton. 

(4) Pipe Lines. 

During the year the Board acquired from the city of Boston 
14.41 miles of large pipes, nearly all of which are in the city of 
Somerville and the town of Brookline, making the total length of 
pipes controlled and operated by the Board on December 31, 116.10 
miles. The local mains of 4 inches and more in diameter, with which 
the Metropolitan mains are connected for the distribution of water 
to the various municipalities in the District, have a total length of 
1,779.01 miles. 

There were 56 leaks and 3 breaks in the mains during the year, 
the only serious break occurring on December 4 in the 48-inch main 
at the junction of Clinton and Dean roads in Brookline. The pipe 
in which this break occurred was laid by the city of Boston in 1869. 
A piece of pipe containing 31.6 square feet in area was blown out 
and water flowed- from the opening for nearly two hours at the rate 
of about 80,000,000 gallons per day, washing away the surface of 
the streets and causing damage to lawns and houses. The repairing 
of the pipe was done by the maintenance force, and it will be neces- 
sary to reseed some of the lawns and relay some of the walks during 
the coming year. 

The work of relaying a portion of the 16-inch water main used in 
supplying the towns of Nahant and Swampscott, where it crosses 
the Saugus River between Saugus and Lynn, was completed on 
June 25. The main is now supported on a concrete shelf, in con- 
nection with the new bridge, for a distance of 200 feet. The expense 
of the changes in the main made necessary by the rebuilding of Fox 
Hill bridge, and imposed by statute upon the Metropolitan Water 
District, is $6,548.56. 

The two 36-inch mains laid under the bed of the Charles River 
between Cambridge and Boston having deteriorated by electrolytic 
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aetioii, it was decided to remove them frofln. die river bed and eaaj 
them over the river on the Ander»a masoory afch hcidge i 
eon8tru<*tion. A portion of the work hae been dime, tbe 
expended to December 31 being $i^lM. 

(5) Protection or thz Watsb Scpplt* 

The Marlborough Brook filter-beds, on which is ffitoed the wat«^ 
received from brooks passing through the thickly settled portions oi 
Marlborough, have been adequate for the ffitratk>a of all the water 
received. 

The Pegan Brook pumping Nation, at wfaidi b pumped upon the 
fiter-^^eds the surface drainage of about one square mile in the 
thickly settled portion of Xatick, was in opermtioa 226 days in the 
year. 

The filter«beds wbkh receive for filtration the water flowing 
through the thickly settled portion of the town ci Sterfing, as wdl 
as the smaller filter-beds which receive the dramage from a few 
bouses near Sterling Junction, the Wwccster County Training Sdiool 
at West Boylston and from the swinuning pool at Southborough, 
have been in successful operation and required only the usual atten- 
tion during the year. 

Studies for the disposal of manufacturing wastes, as well as for the 
disposal of bouse drainage from the various towns within the drainage 
area of the Metropolitan Water System, have been in progress during 
the year. 

Constant inspection of the watersheds is maintained by the Sani- 
tary Inspector and his assistants and members of the maintenance 
force. 

Chemical examinations of the waters used were made by the State 
fioard of Health, and there were in addition microscopical and bac- 
terial examinations made by this Board. These examinations enable 
the Board to take measures to remedy any difficulties which are 
found to exist. 

The high quality of the water which has been supplied to the 
Metropolitan Water District has been maintained, and the results of 
the chemical and bacterial examinations compare favorably with 
those of previous years. 
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(6) Forestry, 

During the past ten years about 1,500,000 white pine and spruce 
seedlings have been planted on 1,313 acres of land owned by the 
Board in the vicinity of the Wachusett Reservoir, and there remain 
600 acres on the Wachusett watershed to be planted. It is also 
planned to plant pines on about 800 acres of land in the vicinity of 
the reservoirs on the Sudbury River watershed. The wooded areas 
upon the watersheds have received the attention necessary to pre- 
serve and improve the growth already in existence there. 

The ravages of the gypsy and brown-tail moths and of the elm- 
leaf beetle have continued during the year, requiring a large amount 
of work and considerable expense to protect the trees on lands con- 
trolled by the Board. The egg clusters of the gypsy moth have 
been painted with creosote and nests of the brown-tail moths de- 
stroyed by burning, and extensive spraying has been required for 
the preservation of trees infested by moths and elm-leaf beetles. 

(7) Wachusett Power Plant. 
The hydro-electric power station at the Wachusett Dam has been 
in active operation 276 days, and for a portion of the time power 
has been furnished in excess of the minimum amount required by 
the contract with the Connecticut River Transmission Company. 
The operation of the plant has been entirely successful, the gross 
earnings for the year being $33,096.27. The cost of operating the 
plant has been $8,989.75, the net earnings $24,106.52 and the net 
earnings per thousand kilowatt hours generated, $3.87. 

(8) Rainfall and Water Supply. 

The rainfall is still below the average, though somewhat larger 
than in the preceding year. On the Wachusett watershed the rain- 
fall was 41.22 inches and on the Sudbury watershed 44.31 inches, 
while the averages for the periods covered by the records have been, 
respectively, 45.84 inches and 44.99 inches. 

The Wachusett watershed yielded a daily average of 879,000 gallons 
of water per square mile, and the Sudbury watershed yielded a daily 
average of 733,000 gallons. The Wachusett watershed yielded a 
daily average of 1,081,000 gallons, per square mile, for the 17 years 
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during which measurements have been made, and the daily average 
per square mile from the Sudbury watershed during the 38 years for 
which records have been kept has been 1,000,000 gallons. 

(9) Water Consumption. 

During the year the quantity of water supplied to the Metropoli- 
tan Water District amounted to a daily average of 103,847,700 gal- 
lons, which was equivalent to 94 gallons for each person in the 
District. This quantity was 12,383,000 gallons less than the average 
daily consumption of the preceding year. This decrease is largely 
due to the more general use of meters and the unusually warm 
weather during the winter of 1912-1913. 

Acting under the authority conferred by several statutes and 
arrangements which have been made, water has been supplied to a 
limited extent outside of the Metropolitan Water District. There 
has been drawn from the open channel of the Wachusett Aqueduct 
for the use of the Westborough State Hospital an average daily 
quantity of 167,000 gallons. The town of Framingham has, under 
the provision of the statute, drawn indirectly from Farm Pond an 
average daily quantity of 756,984 gallons and directly from the 
Sudbury Aqueduct 18,356 gallons. A portion of the town of Saugus 
has been supplied through the town of Revere with an average of 
13,000 gallons daily, and the United States Government, for use on 
Peddock's Island, has been supplied with a daily average of 102,100 
gallons. The sums charged for the water /thus supplied have 
amounted to $5,134.39. 

V. WATER WORKS — FINANCIAL STATEMENT. 

The financial abstract of the receipts, disbursements, assets and 
liabilities of the Board for the State fiscal year, b^inning with De- 
cember 1, 1912, and ending with November 30, 1913, was, in accord- 
ance with the requirements of chapter 235 of the Acts of the year 
1906, presented to the General Court in January last, and a copy of 
this financial abstract is printed as Appendix No. 5. 

As required by said chapter a detailed statement of its doings for 
the calendar year 1913»in relation to the Metropolitan Water Works, 
is herewith presented. 
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Construction. 
(1) Water Loans — Receipts and Payments. 

Loans authorized under acts prior to 1913, $42,690,000 00 

Loans authorized under acts of 1913: — 

Chapter 814, Improvement of Beaver Dam Brook, . 33,000 00 

Chapter 755, Lowering Water Mains in Chelsea Creek, . 75,000 00 

Total loans authorized to January 1, 1914, . $42,798,000 00 

Receipts from the sales of property applicable to the construc- 
tion and acquisition of works: — 
Receipts prior to January 1, 1913, . . $220,836 14 

Receipts for year ending December 31, 
1913, 13,341 60 

234,177 74 

Receipt from town of Swampscott for admission to District 

(St. 1909, c. 320), 90,000 00 

Total amount authorized to January 1, 1914, . . . $43,122,177 74 

Amounts approved by Board for payments out of Water Loan 
Fund: — 
Payments prior to January 1, 1913, . $42,036,311 97 
Approved for year ending December 31, 

1913, 200,431 56 

42,236,743 53 

Amount authorized but not expended January 1, 1914, $885,434 21 

(2) Total Water Debt December 31, 1913. 
Water Loan Outstanding, Sinking Fund and Debt. 
Bonds issued by the Treasurer of the Commonwealth: — 

Sinking fund bonds (3 and 3} per cent.), .... $41,398,000 00 
Serial bonds (3 J per cent.), 390,000 00 

Total bond issue to December 31, 1913, .... $41,788,000 00 

Serial bonds paid prior to January 1, 1913, . $5,00Q 00 

Serial bonds paid in 1913 10,000 00 

15,000 00 

Total bond issue outstanding December 31, 1913, . . $41,773,000 00 

Temporary Loan September, 1913, 150,000 00 

Gross Water Debt, $41,923,000 00 

Sinking fund December 31, 1913, 10,767,701 68 

Net Water Debt December 31, 1913, $31,155,298 32 

A decrease for the year of $798,344.88. 
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(^ Metropolitan Water Loan and Sinking Fund, 
December 31, 1913. 



Yeab. 



Attthoriwd 



Bonds 

issued (Sinkios 

Fund). 



Bonds 

issued (Serial 

Bonds). 



Sinking Fund. 



18d5, 
1896. 
1897, 
1898. 
1899, 
1900. 
1901, 
1902, 
1903, 
1904, 
1905, 
1906, 
1907, 
1908, 
1909, 
1910. 
1911, 
1912, 
1913. 



137,000.000 



13.000.000 



S0O.0O0 

398,000 
900,000 
80,000 
212,000 
600,000 
108,000 



142,798,000 



15,000,000 
2,000,000 
6,000,000 
4,000.000 
3.000.000 
1.000.000 

10.000.000 
3.500.000 
1.500.000 
2.500,000 
650.000 
1.350.000 



398.000 
500.000 



$41,398,000 



$200,000 
190,000 



$236,386 05 
699,860 70 
954,469 00 

' 1.416.374 29 
1.349.332 97 
1.573.619 72 
1,662.426 95 
2,256,803 81 
2,877.835 59 
3.519.602 92 
4.207.045 69 
4.897.822 62 
5.643,575 69 
6.419.283 28 
7.226,262 31 
8,089,902 91 
8,953,437 44 
9,829,356 80 

10,767,701 68 



$390,000 



(4) Water Assessment, 1913. 

The following water assessment was made by the Treasurer of the 
Commonwealth upon the various municipalities: — 

Sinking fund requirements, $506,812 00 

Serial bonds, 10,000 00 

Interest, 1,427,208.96 

Maintenance: — 

Appropriated by Legislature, . . $447,000 00 

Less balance on hand, .... 26,376 36 

420,623 64 

Total water assessment for 1913, $2,364,644 60 
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In accordance with chapter 488, Acts of 1895, as amended in 1901, 
1904 and 1906, the proportion to be paid by each city and town is 
based one-third in proportion to their respective valuations and the 
remaining two-thirds in proportion to their respective water con- 
sumption for the preceding year, except that but one-fifth of the 
total valuation and no consumption has been taken for the city of 
Newton, as it has not been supplied with water from the Metropolitan 
works. 

The division of the assessment for 1913 was as follows: — 



CiTiBS AND Towns. 


Assessment. 


Crnus AND Towns. 


Assessment. 


Arlington, 

Belmont. 

Boston, 

Chelsea. 

Everett, 

Lexington, 

Maiden 

Medford. . 

Melrose, 


S20,491 56 

9,042 70 

1,842,127 65 

51.547 66 

49.124 16 

8.267 34 

47.126 88 

27,916 12 

22,684 86 

16,402 68 


Nahant 

Newton 

Quincy, 

Revere. . , 

Somerville. 

Stoneham, ..... 

Swampsoott, 

Watortown. 

Winthrop. 


$6,181 89 
6,680 74 
55.519 02 
28.587 67 
116.320 88 
10,213 41 
, 11,254 35 
19.245 16 
15.909 87 


Maton 


$2,364,644 60 



(5) Supplying Water to Cities and Towns outside of 
District and to Water Companies. 

Sums have been received during the year 1913 under the provi- 
sions of the Metropolitan Water Act, for water furnished, as fol- 
lows: — 

Town of Framingham, $829 98 

Town of Revere (on account of water furnished to a portion of the 

town of Saugus for 1912), 340 00 

United States Government (for Feddock's Island), .... 2,366 56 

Westborough State Hospital, 1,810 56 

The Snare & Triest Company, 40 27 

$5,387 37 

The sums so received prior to March 23, 1907, were annually dis- 
tributed among the cities and towns of the District, but since that 
date, in accordance with the provisions of chapter 238 of the Acts 
of 1907, the sums so received have been paid into the sinking fund. 
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CO) RXPRNOITUREfr FOR THE DlFE^IBENT WoWi& 

Vim fdUymn^ i$r a ^mtntiiary of the ezpenditnres made in the ^^bt^ 
6n^ opemriortir for the differe n t works: — 



Cn^imviffnnrm aW» AcQuvanon or NVfHntB. 



I Ffartl»Yei 



r31«1912. 



A«fmfm<*ffMf4f> :tf>p}iMM<» t^ all pnvM of th* oooMroetion and aequu^iDa of 

t|l# WTjfW. .... 

AwtVf IMm Hr*y>k imp«»wfl«nt, 

Pff)^ iJww «>»»4 roiiii«tV»f!»? 

r » # > T t fKg FHp^ «* r,h#fwft Cr^ek, 

PTfM* Wnm 'vn'i ffonnrnf^oim^ ... 

»y*fiw» :<ft (Ryd# Park flomiwtloif), 

Piimpinc fitA%Wm, OhMtimt If iU, ... .... 

3Ji«iAn <<^ 

{*«f wm 41 , . 

ITy^r PftTk Ptimj>i?Hr Station, 

Wrt»t*m Afni«t<H»e Atpply mmiWf 

(im4 \fA/r^ t.fmM0Bin«(tt 9» iiMdMt, to tiw ▼srioiw oirtB of tfas wokIe: — 

Am<vtint r«*Mv(«rf, 

TrftfMf(«ff^ fmm (rtofft«» ysH^ to t^ ^^^irloii* iMCion» of the work and in* 

(4tHf«d in M9«« of gpMM wwte, 

A^riMfkm r>f (>XH«f tnff wtrtef wof]c»r oHy of BoitiMi« 



krtm\t&~ thM^tfi^ fttffb b««lftAiii« of work to Sammry i, WIS, 

T Off ft! fof ^ofKftfllfltk>n ftfid Mquiintioil of works to /ftiuwry 1, 1914, 



nwso 

1,970 51 



10 78 
2,182 61 



571 73 

818 06 

2»,386 27 

416 a§ 



112,386 34 
2,082 90 



^20,000 00 

25 00 



1237^98 

9-rja 

1189 



37,109 80 



10,293 M 



I50,OS 00 

8200.43156 
^^036,311 97 

$12,236,743 53 
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Maintenance and Operation. 



For the Year ending 
December 31, 1913. 



Administration, 
■CSeneral supervision, . 
Taxes and other expenses, 
"Wachusett Department: — 

Superintendence, . 

Reservoir, .... 

Forestry, .... 

Protection of supply. 

Buildings and grounds, . 

Wachusett Dam, . 

Wachusett Aqueduct, . 

Clinton sewerage system: — 
Pumping station, 
Electric plant. 
Sewers, screens and filter-beds, 

Sanitary inspection. 

Swamp drainaget . 

Power plant, .... 



Sudbury Department: — 

Superintendence, Framingham office, . 

Ashland Reservoir, 

Hopkinton Reservoir, 

Whitehall Reservoir, 

Framingham Reservoirs Noe. 1, 2 and 3, 

Sudbury Reservoir, 

Lake Cochituate, 

Marlborough Brook filters, .... 

Pegan filters, 

Sudbury and Cochituate watersheds, . 

Sanitary inspection, 

Cochituate Aqueduct, 

Sudbury Aqueduct, 

Weston Aqueduct, 

Improving Lake Cochituate, .... 

Forestry, 

Improvement and protection of water supplies. 
Protection of water supply in aqueducts. 



Distribution Department: — 

Superintendence, 

Arlington pumping station, pumping service. 

Chestnut Hill Low-eervioe pumping station, pumping service. 

Chestnut Hill High-service pumping station, pumping service. 

Spot Pond pumping station, pumping service, . 

West Roxbury pumping station, pumping service, 

Hyde P&rk pumping station, pumping service, . 

Arlington standpipe, 

Bear Hill Reservoir, 



110,190 79 
8,487 04 
16.285 23 
2.761 05 
6,004 33 
4,256 15 
3.928 43 



2.031 38 
1.034 12 
3,972 65 
1.281 71 
3,226 11 
6.014 75 



111,151 44 
1,567 14 
1,645 23 
744 35 
6,934 79 
7,850 09 
4.776 88 
2,439 99 
3.454 95 
236123 
3.624 50 
4,153 59 
6,831 93 
5,843 04 
1,117 12 
4,122 03 
3,204 58 
4.990 61 



$4,395 19 

8,370 16 

49.227 94 

21,801 00 

15,180 12 

1.605 29 

7,646 73 

85 22 

283 93 



815.830 80 
34,870 50 
40,114 63 



69.473 74 



76,813 49 



Anumnts caniei forward. 



$108,595 58 $237,103 16 
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BfAiifrairAifCB AND Opskatioii . 



For the Year ending 
December 31, 191S. 



AmounU brought fomoari, 

DiftributSon Department — Con. 
Cbeetnut Hill Reeervoir and grounds, . 

FeUe Reeenroir 

Forbea Hill Reeervoir, 

Mywtie Lake, conduit and pumping station, 

Hyetie Reeervoir, 

Waban Hill Reeervoir, 

Weeton Reeervoir 

Spot Pond, 

Building! at Spot Pond, 

Pipelines: — 

Low service, 

Northern high service, 

Northern extra high service, .... 

Southern high service, 

Southern extra high service, .... 

Supply pipe lines, 

Buildings at Chestnut Hill Reservoir, . 

Chestnut Hill pipe yard 

Glenwood pipe yard and buildings. 

Stables 

Venturi meters, 

Measurement of water, 

Arlington pumping station, buildings and grounds, 
Hyde Park pumping station, buildings and grounds, 
Fisher Hill Reservoir, 

Total for maintaining and operating works. 



$108,595 58 $287,103 19- 



9,911 92 

602 94 
1,083 03 
1.447 74 
1,089 01 

284 54 
2,095 73 
7,418 01 

740 07 

29,058 12 
7,600 01 

18128 
5,518 82 

481 89 
1,737 05 
5.409 45 
1,594 09 
8.745 52 
7,284 19 

865 33 
1,574 82 

351 94 

135 81 

768 17 200,766 60 



1437360 82 



(7) Detailed Financial Statement under Metropolitan 

Water Act. 

The Board herewith presents, in accordance with the requirements 
of the Metropolitan Water Act, a detailed statement of the expendi* 
tures and disbursements, receipts, assets and liabilities for the year 
1913. 

(a) Expenditures and Disbursements. 

The total amount of the expenditures and disbursements on ac- 
count of construction and acquisition of works for the year beginning 
January 1, 1913, and ending December 31, 1913, is $200,431.56, 
and the total amount from the time of the organization of the Met- 
ropolitan Water Board, July 19, 1895, to December 31, 1913, is 
$42,236,743.53. 
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For maintenance and operation the expenditures for the year 
were $437,869.82. 

The salaries of the commissioners, and the other expenses of ad- 
ministration, have been apportioned to the construction of the works 
and to the maintenance and operation of the same, and appear under 
each of those headings. 

The following is a division of the expenditures according to their 
general character: — 



General Charaoteb of Expendittjbes. 



For the Year ending 
December 31, 1913. 



Construction of Works and Acquisition bt Purchase ob Taking. 
AdminUiratian . 

Commissioners, 

Secretary and auditor, 

Clerks and stenographers, 

Traveling, 

Stationery and printing, 

Postage, express and telegrams, 

Telephone, lighting, heating, water and care of building, .... 

Rent and taxes, main office, 

Miscellaneous expenses, 

Engineering. 

Chief engineer and department engineers, 

Principal assistant engineers, 

Engineering assistants, 

Inspectors, 

Architects, 

Railroad and street car travel, 

Engineering and drafting supplies, 

Telephone, lighting, heating, water and care of buildings: — 

Main office, 

Sub-offices, 

Rent and taxes, main office, 

Miscellaneous expenses, 

ConetruUion. 
Preliminary work, advertising, 

Contracts, Distribution System: — 
T. H. Corrigan, for furnishing and placing loam at the Hyde Park Pumping 

Station, 

Florence Iron Works, cast-iron water pipes and special castings. 

Holly Manufacturing Co., high-service pumping engine at Chestnut Hill, 

A. Vamerin Co., for building the superstructure of Hyde Park pumping 

station, 

Amounts carried forward^ 



$791 67 
760 00 
745 83 

25 00 
234 46 

30 00 
140 98 
128 69 

29 30 



$128 21 

1,056 22 

1,813 52 

180 00 

25 00 

10 56 

11 50 

423 06 
17 98 

386 10 
15 40 



$2,810 60 
12,115 34 
1,769 00 

3.630 50 



$2,875 93 



4,067 55 
540 



$20,325 44 16,948 88 
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Gekkbal Cbabactxb or EzpBNDrrnBxs. 



For the Year ending 
December 31. 1913. 



Amounts brought fonoardt 



Con9iructi&n — Con. 
Contraets, Distribution System — Con. 
Wanwn Brothers Co., for oonstruoting artificial stone walks at Hyde Park 

pumping station, 

X4udlaw-Dunn-Gordon Co., for furnishing two pumping engines for Hyde 
Park pumping station, 



Additional work: — 

Labor, 

Freight and express, 

Jobbing and repairing, 

Tools, machinery, appliances and hardware supplies, 

Electrical supplies, 

Castings, ironwork and metals, .... 

Iron pipe and valves, 

Paint and coating, 

Lumber and field buildings 

Drain pipe 

Brick, cement and stone 

Sand, gravel and filling, 

Unclassified supplies, 

Miscellaneous expenses, 



Real Estate. 



Legal and expert: — 

Conveyancer and assistants, . 

Conveyancing supplies, . 
Settlements made by Board, 
Judgments, 



PutcJuue of Existing Water Works. 

Legal and expert services, 

Settlement 



Amount charged from beginning of work to January 1, 1913, 

Total amount of construction expenditures to January 1, 1914, 



120,326 44 S6.948 88 



475 00 



11,683 20 



$4,288 36 

104 12 

12 00 

1,280 41 

513 68 

1.139 38 

1,213 91 

93 00 

78 76 

800 

1,240 99 

137 66 

264 70 

193 73 



$2 00 

700 

171 34 

225 00 



$25 00 
150,000 00 



$32,483 64 



10,568 70 



405 34 



150,025 00 

$200,431 56 
. 42,036,311 97 

. $12,236,743 53 
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Geitbbal Chasactbx of Ezpxmditubbb. 



For the Year ending 
December 31, 1913. 



Mainteiianci: and Opebation of Wobxs. 
Administration: — 
Clommissioners, ......... 

Secretary and aaaistantB, 

Rent, 

Repairs of building, 

Fuel. • . . 

Tiighting, 

Care of building, 



Printing, stationery and office supplies. 
Telephones, . . ' . 
Traveling expenses, . . . . 
Miscellaneous expenses, .... 



General supervision: — 
Chief engineer and assistants. 

Rent, 

Repairs of building, .... 

Fuel, 

Lighting, 

Care of building, 

Postage, 

Printing, stationery and office supplies, 

Tel^hones, 

Traveling expenses, . * . 

Miscellaneous expenses, .... 



Pumping service: — 
Labor, 
Fuel, 

Oil, waste and pocking. 
Repairs, . 
Small supplies. 
Rent, . . 



Reservoirs, aqueducts, pipe lines, buildings and grounds: — 

Superintendents, 

Engineering assistants, 

Sanitary inspectors, ....!... 

Labor, pay roll, 

Labor, miscellaneous, 

Alterations and repairs of pumping stations. 

Alterations and repairs of other buildings and struotxires, . 

Automobiles, 

Brick, . 



Amounts carried fonoardt 



$5,200 32 

7,486 82' 

614 88 

5 27 

47 75 

44 40 

454 63 

188 50 

1,371 84 

104 41 

112 32 

199 66 



127,862 73 

1.844 70 

238 21 

143 28 

133 20 

1,364 17 

106 00 

871 65 

432 46 

596 34 

1.277 76 



162,400 87 

35,303 60 

1,371 96 

2,740 04 

1,239 72 

775 05 



$7,175 00 

11,027 52 

3,354 55 

150,411 61 

7,517 85 

4,582 38 

1,663 72 

10.325 81 

411 10 



115,830 80 



$34,870 50 



$103,831 24 



$196,469 54 $154,532 54 
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^rETROPOLITA^• water 



Tufa. Doe. 



^•■^rrw^T. <"ff*WM»Tiew OF Ka 



FortteYa 



auig 



^4t*'/-v '♦» ^f^^fc/ fimrirr^. 



S1H48»54 r 



54 



ppeerr^r,.*«, qr p«i » f r n »f*. ptf>« ftnwf. h«itMffi«B sn4 ffrOfmdii — < tm. 

F*ipT. 

Jfay atfH Rfitfn, 

I>tjtnbflf, 

Pahit«» jitjH r,?f«r, 

Pl)V and fjttiTU{», . 

Pb^fsfit^, .... 

PVi'ntfiisr, HfafirtTiiffy ?iT»d offi*^ ^nppJifw, 

Riihhrr atlf! oHH kOo<?«, 

Sand, ^rarftf anrf sfotie, 

Tftlrtphrtnw, . 
Tpan^ing', 

Vehiet^fl, bnrft*»«««r atif! fTtting*, 

The \t. P. r.ea*<^ltt Srttw Oo , refiiftfrifir rtwf of 
sftft DaTm, coTrfrwrt 36-M, 

Power Rritrfptrrent (V., efeiffWe moUff tm4 csBkrinx^i 
Clint^^n i^eT^waflfB pnmplnif staitkm, contra** 2^-M, 

Paymont.q in Haw of tarw, 

Total expcndlttirps fof maintcfifm^ and <3{i0mtt<m, . 



BtVriabBw 



jnRBp for tlv 



24S3I 

703 34 
144^03 

d2Kia 
24fiB36 
2,Sn4ft 
1.175 »1 
24UI6ft 

2a94v 
4,00 21 

772 74 
1.344 78 

110 71 
6ttOS 

14)n33 
70467 
818 79 

2.4M34 

1/N4 13 
S84 60 

l.fi»2S 
44428 

6^284 89 



1480 00 

984 Q» 



40*114 < 



(b) Jieeeifi». 

th^ f^al amotrnt (A ttteipts h(ym the opciatioiia «rf the Board 
«ti(? ttMtt snhn (A pttypttty fot the yew begjiming January 1, 1913, 
atr^ ^TK^irig tftttmhtt 9i, i^Z, h isJfiSl^ and the total amount 
ittjttt th^ iimb tft tlife (ytgutiimtion of the Metropolitan Water Board, 
iiiiy W, 1S^5, iti tf^ttmhet 31, 1913, i« $941,731.69. The general 
thflftttief tit tfi^se tfeceipts is tts follows: — 
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Gbnebal Chabactbb of Rbcsiptb. 



For the Year ending 
December 31, 1913. 



Applicable to the loan fund: — 

Land and buildincs, 

Construction tools, supplies and reimbursements, 



Applicable to payment of inteiest, sinking fund requirements and expenses of 
maintenance and operation: -> 
Proceeds from operations of the Board: — 

Rents (from February 1, 1913), 

Land products (from February 1, 1913) 

Electric energy, 

Maintenance lab<X', tools, supplies and reimbursements, .... 
Interest and unclassified receipts (from February 1, 1913), 

Applicable to the sinking f\md: ~ 
Water supplied to cities and towns, water companies and others (from March 

23,1907), 

Rents (prior to February 1, 1913) 

Land products (prior to February 1, 1913), ..../.. 
Unclassified receipts and interest (prior to February 1, 1913), 



Amount credited from beginning of work to January 1, 1913, 
Total receipts to January 1, 1914, 



127 00 
13,314 60 



$1,586 83 
8.027 06 

31,704 44 

6,449 62 

116 75 



$5,^87 37 

298 50 

164 10 

6 61 



113,341 60 



47,883 70 



5,856 58 



$67,081 88 
874,649 81 

$941,731 69 



The foregoing receipts have been credited to the various objects 
or works, as follows: — 



SouBcn OF RBcsxpn. 



For the Year ending 
December 31, 1913. 



Supplying water outside of Water District. 

Construction and acquisition of works: — 

AdministiaUon, 

Wachusett Dam, 

Wachusett Reserroir, 

Wachusett Aqueduct, 

Weston Aqueduct, 

Sudbury Reservoir, 

Distribution ssrstem, 

Diversion of water, Clinton sewerage system. 
Purchase of wristing water works, . 



Amount carried fonoardt 



$22 90 
159 85 
172 91 
2 59 
145 14 
39 52 
12.741 40 
55 19 
25 00 



$5,387 37 



13,364 50 



$18,751 87 
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Qoxjmcm or RacnpTS. 



For the Y«ar eiulinc 
December 81 » 1918. 



AmoufU brought fontfardf 



Maintenanoe and operation of works: 
Administration, .... 
General supervision, 
Wachusett Aqueduct, 
Wachusett Reservoir, 
Electric power plant, 
Sudbury system, .... 
Distribution system, 
Clinton sewerage system, 



Amount credited from banning of work to January 1, 1913, . 
Total receipts to January 1, 1914 



$108 67 

788 39 

2U28 

7,429 37 

81,775 94 

2,8«7 86 

5,856 00 

843 50 



118,751 87 



48,330 01 

$67,081 88 
874,649 81 

$941,731 60 



(c) Assets. 
The following is an abstract of the assets of the Water Works, a 
complete schedule of which is kept on file in the oflSce of the Board: — 

Office furniture, fixtures and supplies; engineering and scientific instruments 
and supplies; police supplies; horses, vehicles, field machinery, etc.; ma- 
chinery, tools and other appliances and supplies; completed works, real 
estate and buildings connected therewith. 

(d) Liabiliiies. 
The sums due on monthly pay rolls amount to $1,443.73, and 
there are bills for current expenses which have not yet been received. 

Amounts on Monthly Estimates, not dv/e until Completion of Contracts or until 

Claims are sMed. 



Name. 


Work. 


Amount. 


McBride&Co 


Contract 283, Stillwater improvement, Wachuaett 
Reaervoir. 

Contract 308, Section 33 of northern high-eervice 
pipe lines, Distribution System. 

Contract 322, Section 36 of northern extra high- 
service pipe lines, Distribution System. 

Contract 314, Section 7 of the Weston Aqueduct 
Supply Mains. 

Contract 346, for furnishing two pumping engines 
for the southern extra high-service pumping 
station at Hyde Park, Boston, Mass. 


$778 09 1 


Camoia & Williams, . 
De Vinoenzi & Bamffoldi, . 
Joaeph Hanreddy, 
Laidlaw-Dunn-Gordon Co., 




200 00 

100 00 

10 00 

1.725 50 



> Held pending settlement of claims on account of this contract. 
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Claims have been made by the following parties for land taken 
and other damages, and suits are now pending in court for the deter- 
mination of many of them: — 

Patrick Bradley, Henry F. Keyes, James E. Welch, Byron D. 
Allen,* J. Frank Wood et al., Asa Knight, Edward F. Merriam, 
Sanford C. Kendall, estate of William H. Vickery, James H. and 
Hannah S. Wood, Francis W. M. Goodale, John Ward et cU., heirs 
of George K. Ward. 

VI. METROPOLITAN SEWERAGE WORKS. 

The North Metropolitan Sewerage District embraces the cities of 
Cambridge, Chelsea, Everett, Maiden, Medford, Melrose, Somerville 
and Wobum, and the towns of Arlington, Belmont, Revere, Stone- 
ham, Wakefield, Winchester and Winthrop, and parts of the city of 
Boston and the town of Lexington, — comprising in all 9 cities and 
8 towns, with an area of 90.50 square miles. The district has an 
estimated population, based upon the United States Census of 1910, 
as of December 31, 1913, of 570,490. Of the total population it is 
estimated that 89.4 per cent., or 510,040 people, contribute sewage 
to the North Metropolitan System. 

The South Metropolitan Sewerage District includes the cities of 
Newton, Quincy and Waltham, and the towns of Brookline, Milton 
and Watertown, and parts of the city of Boston and the town of 
Dedham, — a total of 4 cities and 4 towns. This district has an 
area of 100.87 square miles, with an estimated population as of 
December 31, 1913, of 393,390. According to the estimates made 
66.9 per cent, of this population, or 262,990, contribute sewage to 
the South Metropolitan System. 

(1) North Metropolitan Sewerage System — Construction. 

The amount expended for construction on account of the North 
Metropolitan System during the past year was $223,567.76. 

The construction of the new Mystic sewer, authorized by the Leg- 
islature of 1912, has been in progress during the year. Section 67 
has been completed. Contracts for constructing Sections 68, 69 and 
70 have been awarded and, with the exception of Section 69, are 
nearly completed. The masonry work on Section 68 was completed 
in December, and there only remains a small amount of grading and 
surfacing to finish the work on this section. The contract for Sec- 
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tion 69 was let on December 31, and the work will be prosecuted 
during the coming year. On Section 70 about 300 feet remain to 
be constructed. The construction of these sections will complete 
the sewer authorized by the Legislature. 

The addition to the screen-house of the East Boston pumping sta- 
tion has been completed and one set oS screens installed. The work 
of changing the old screen-chamber to fit the new conditions is now 
in progress, and the remaining set of screens will be in operation 
early in the coming year. 

The Legislature, by chapter 377 of the Acts of the year 1913, 
authorized the construction of an additional sewer in Boston Avenue, 
Somerville, for the puri>ose of conveying the sewage from a part of 
Medford across a small portion of Somerville. No appropriation 
was made for this work as there was sufficient balance in construc- 
tion funds to cover the expense. The work has been completed and 
the sewer placed in service. 

Arrangements were made early in the year with the President and 
Fellows of Harvard College to relocate and construct a portion of 
Section 30 of the North Metropolitan System. The proposed loca- 
tion of certain dormitories for the use of the college included land 
through which the sewer had been originally constructed, and in 
order to relocate the same so that there would be no interference 
either with the sewer or buildings, a new location was selected and 
the sewer rebuilt accordingly, the expense of the relocation and con- 
struction being borne by the college authorities. 

The Board acquired by taking easements in 2.471 acres of land 
in Winchester and Woburn for the construction of the new Mystic 
sewer, and in 0.184 of an acre in Cambridge for the relocation of 
part of Section 30. 

(2) North Metropolitan Sewerage System — Maintenance. 

The cost of the maintenance and operation of the North Metropol- 
itan System during the past year has been $170,133.69. 

(a) Sewers and Pumping Stations. 
The Metropolitan sewers in the North Metropolitan System now 
extend a distance of 62.467 miles, and the local sewers which are 
connected with the Metropolitan sewers have a further length of 
715.69 miles, involving 76,433 connections. 
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The sewage of the North Metropolitan ^)istrict flows at first by 
gravity, but before being finally disposed of is lifted at diBFerent 
points by pumping and is finally discharged into the harbor from 
an outfall off Deer Island. 

The daily average amount of sewage discharged into the harbor 
was 56,600,000 gallons^ a daily average for each person contributing 
sewage of 111 gallons. The increase in the total amount of sewage 
discharged was 900,000 gallons per day more than the discharge of 
the preceding year. The maximum rate of discharge in any one 
day was 148,700,000 gallons. 

The pumping stations operated for the North MetropoUtan Sewer- 
age System are as follows: — 



Number 

of 
Engines. 



Contract 

Capacity per 

Day 

(Gallons). 



lift (Feet). 



Deer Island station (Boston harbor), 
East Boston station, . 

Charlestown station, . 

Alewife Brook station (Somerville), 



235,000.000 
235,000,000 

104.000,000 

22,000,000 



19 
19 

r; 

13 



There were purchased for the operation of the pimiping stations 
7,525.283 tons of bituminous coal, the average prices of wliich,^at the 
different stations, varied from $4.15 to $4.69 per gross ton delivered 
in the bins. 

The cost of operating the stations was $113,647.10. The average 
cost per million gallons of sewage lifted per foot at the several sta- 
tions was $0,147, an increase of about 9 per cent, over the cost last 
year, due to the increase in the amount paid for labor. 



(b) Tanneries and Gelatine and Glue Works. 
A portion of the maintenance force has been employed in the over- 
sight and care of the Mystic valley sewers which receive the sewage 
and waste material discharged from the tanneries and other manu- 
factories in Winchester, Woburn and Stoneham. Under the require- 
ments of the Board all the tanneries and other manufactories have 
installed settling tanks in which the most objectionable matter is 
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ATI ftrmnfpmiimt: with, the ^rit:/ ui Boiston, ii^nn^^i «jt iuDugh difr 
fii\^4\n S'tfiin Dminacff '^'^ntka^ at iijwn Ibimid. By this- arrmiugnieiic 
r4iit Rfsiml lit rr^lRv^tfl Srini the fjxpense m pim-iiung: estxa munping: 

X U^fi^ |>ai^* ,i riut newfitiff or the DiEtticrt is^ Ufteti uiixj die 
M»j^lH^^»rt| wM-'f jr (im Wotrf it3ffet piimping: ^tariorr iir Roxhiiry- 
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bottom of the harbor from the two outfalls about a mile off from 
the island. 

The daily average amount of sewage thus discharged was 53,020,- 
000 gallons, and the largest rate of discharge in a single day was 
during a heavy storm when the amount reached 152,000,000 gallons. 
The increase in the daily average from last year was 4,820,000 gal- 
lons. The daily average discharge of sewage for each individual 
contributing sewage in the district was 202 gallons. 

There were 3,118.609 gross tons of bituminous coal purchased at 
the two pumping stations and screen-house, the average prices of 
which varied from $4.45 to $4.65 per gross ton delivered in the bins. 

The total amount expended for the operation of the stations was 
$59,134.90. 

Vn. SEWERAGE WORKS — FINANCIAL- STATEMENT. 

The financial abstract of the receipts, expenditures, disbursements, 
assets and liabilities of the Metropolitan Water and Sewerage Board 
for the fiscal year of the Commonwealth ending with November 
30, 1913, was, as stated in connection with the Water Works, pre- 
sented to the General Court in January, in accordance with the 
requirements of chapter 235 of the Acts of the year 1906, and a 
copy of this financial abstract is in part printed as Appendix No. 5. 

The following statement of its financial doings, in relation to the 
Metropolitan Sewerage Works, for the calendar year 1913 is here- 
with presented, in accordance with the provisions of the act of 1906, 
as a part of the annual report of the Board. 

(1) Metropolitan Sewerage Loans, Receipts and Payments. 

The loans authorized for the construction of the Metropolitan 
Sewerage Works, the receipts which are added to the proceeds of 
these loans, the expenditures for construction, and the balance avail- 
able on January 1, 1914, have been as follows: — 
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(2) North akd South Metropolitan Loan and Sinking Funds, 
December 31, .1913. 



Trak. 




Loans. 


Bonds issited 
(Sinking Fund). 


Bonds 

ISSUBD 

(Sbbial 
Bonds). 


SlNKINO 

Fund. 




North 

System. 


South 
System. 


1 North 
System. 


South 

System. 


North 
System. 


North and 

South 
Systems. 


1889, . . . . 


$5,000,000 00 


- 


- 


- 


- 


- 


1S90, . 






- 


- 


$2,200,000 


$800,000 


- 


- 


1891, . 






- 


- 


368.000 


- 


- 


- 


1892. . 






- 


- 


1,053,000 


- 


- 


- 


1893, . 






- 


- 


579.000 


- 


- 


- 


1894. . 






500,000 00 


- 


500,000 


- 


- 


- 


1895. . 






300,000 00 


1500,000 00 


300,000 


300,000 


- 


- 


1896. . 






30.000 00 


- 


30,000 


200.000 


- 


- 


1897. . 






85,000 00 


300.000 00 


80,000 


300,000 


- 


- 


1898, . 






215,000 00 


35,000 00 


220,000 


35,000 


- 


- 


1899. . 






- 


4.625.000 00 


- 


1,025,000 


- 


$361,416 59 


1900. . 






265,000 00 


10,912 00^ 


265.000 


10,912 


- 


454.520 57 


1901. . 






- ■ 


40,000 00 


- 


2.040,000 


- 


545.668 26 


1902. . 






- 


- 


- 


864,000 


- 


636,084 04 


1903. . 






500.000 00 


1.000,000 00 


500,000 


1,736,000 


- 


754.690 41 


1904. . 






- 


392,000 00 


- 


392.000 


- 


878,557 12 


1905. . 






- 


- 


- 


- 


- 


1,008.724 95 


1906. . 






55.000 00 


1,175,000 00 


55,000 


175.000 


- 


1,146.998 68 


1907, . 






- 


- 


- 


300,000 


- 


1.306,850 30 


1908. . 






413.000 00 


- 


- 


700,000 


- 


1,492,418 98 


1909. . 






- 


- 


300,000 


- 


- 


1,673.784 40 


1910, . 






56.000 00 


- 


113.000 


- 


- 


1,931,741 89 


1911. . 






6.000 00 


- 


- 


- 


- 


2,184,674 98 


1912. . 






378,000 00 


- 


- 


- 


$62,000 


2,458.541 20 


1913. . 






- 


- 


- 


- 


378,000 


2,749.337 90 




17,803,000 00* 


$8,077,912 00 


- 


- 


- 






789,134 27 


789,134 27 


•- 


- 


- 










17,013,865 73 


$8,867,046 27 


$6,563,000 


$8,877,912 


$440,000 





> The sum of $10,912 was appropriated to reimburse the town of Watertown for the expense of con- 
structing the Watertown siphon. 

> Of this amount $789,134.27 was expended for the construction of the Charles River valley sewer 
which is now Included in the South Metropolitan System. 
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(3) Annual Afprofkiateons, Receipts and Expenditubes. 

The annual appropriations for the maintenance of the Metropoli- 
tan Sewerage Works, the receipts of the Board which are added to 
the appropriations for maintenance, and the expenditures for main- 
tenance for the year ending December 31, 1913, hilve been as fol- 
lows: — 

North MetrapolUan Sygtem. 

Appropriation under chapter 352 of the Acts of 1913, . <170,600 00 

Receipts from pum|nng and from other sources, .... 572 91 



$171,172 91 
Amount approved by the Board for pasonent, 170,133 69 



Balance, January 1, 1914, <1,039 22 

South Metropolitan System. 

Appropriation under chapter 351 of the Acts of 1913, . . <109,460 00 
Receipts from pumping and from other sources, ... 159 28 



<109,619 28 
Amount approved by the Board for payment, .... 101,668 59 



Balance, January 1, 1914, <7,950 
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(4) Sewer Assessments, 1913. 
The following sewer assessments were made by the Treasurer of 
the Commonwealth upon the various municipalities: — 

North Metropolitan Sewerage System, 

Sinking fund requirements, $117,915 00 

Serial bonds, 2,742 40 

Interest, 224,314 62 

Maintenance: — 

Appropriated by Legislature, .... $170,600 00 
Less balance on hand, 1,809 37 

168,790 63 

Total North Metropolitan sewerage assessment, . . $513,762 65 

Sou^ Metropolitan Sewerage System. 

Sinking fund requirements, $73,757 00 

Interest, 303,275 28 

Maintenance: — 

Appropriated by Legislature, .... $109,460 00 
Less balance on hand, 4,491 41 

104,968 69 

Total South Metropolitan sewerage assessment, . $482,000 87 

In accordance with the provisions of chapter 369, Acts of 1906, 
the proportion to be paid by each city and town to meet the interest 
and sinking fund requirements for each year is based upon their 
respective taxable valuations, and to meet the cost of maintenance 
and operation upon their respective populations. 

The divisions of the assessments for 1913 were as follows: — 

North Metropolitan Sewerage System, 



CniBS AND Towns. 




Cmn AND Towns. 




ArUngton, 

Belmont. 

Boeton, . 

Cambridfe 

Chelsea 

Everett 

LezmgtoQ 

Maldea 


$14^7 74 
8,274 66 
85.278 83 
111.944 92 
28.507 06 
30.500 51 
4.766 08 
42.221 69 
25.571 59 


Melroae. 

Revere. 

SomerviUe 

Wakefield. 

Winchester. 

Winthiop 

Woburn, 

Total 


$17,103 24 
18.396 39 
09.725 37 
5.659 41 
10.761 56 
13.871 08 
13.830 09 
12.810 93 


Medford 


8513.762 65 



n 
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■9(MiA JittrtypaHfon Sewerage Sgatem, 



f-imut »m Tam^t. 






I 

9133,170 43 I 
98338 71 



CvstwB Jk3n Tofwmi. 






n4»n 



I 



Total, 



28^300 93 

U,96S0S 

S482.000S7 



(6) ExreT^mruRES for the Different Works. 
The following in a summary of the expenditures made in the vari- 
oiw operations for the different works: — 



Ctmnnvtmtm amo AenrmmoN or Wobu. 



NttHk MtlfOpoliUm SiftUm, 
N«rflh My«l«ffi« «iil«ri«t<Miii: — 

A<lftiliii«inilbii 

KmI tlMl«h ^mplfii tUKbn, wWimIoim and addiUoDs. 

N4>w M|niik» •nww, 

Miimioitt lUlrMt «tttv«n« Efttt Bottoo 

tU^lMiitlMt tmti <if M«lbti SO, Oiunbridg#, . 

Mi>HJMi 4AAi (l(Mfi«rvtlW Mid M«dtord, . 

t^ikMi If A« tU»V4«» tQki^^iMkin 



AhmsuuI t»)iiiftti>d iKMa bcgl&Biiis of work to JiuAUAry 1, 1913, 
Tbitit tor NoHtt M«lropollt»tt 9>*»t«iii to <lMiutty 1. 1914, 



CNwIMMi 9tlSs dMjT w«irk» W«i»l Hokbttry Mid BiookUM^ 
I^NfllMl 99^, HHcliloiit 



AhwmmI Kkmntfti litoM ItifliAtttt ot woi^ lo JaAWunr U 1913» s 



For the Tear ending 
December 31, 1913. 



S5.317 90 

15.972 03 

19i;251 04 

370 68 

8,872 13 

1.828 96 

55 00 



S223.567 76 
6.739,995 82 

$6,963,563 58 



11,236 53 



$711 48 

1 20 

13S55 



S59 23 

S3.095 76 
. &;SS0,491 40 

. S8si£,5S7 16 

. «1S.ISM50 74 
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Maintbnancb and Opbration. 



For the Year ending 
December 31, 1913. 



North Metropolitan System, 
South Metropolitan System, 

Total for maintenance, both systems, 



$170,133 09 

101,668 59 

$271,802 28 



(6) Detailed Financial Statement. 
The Board herewith presents, in accordance with the Metropolitan 
Sewerage acts, an abstract of the expenditures and disbursements, 
receipts, assets and liabilities for the year ending December 31, 
1913: — 

(a) Expenditures and Disbursements. 



General. Character of Expenditures. 



For the Year ending 
December 31, 1913. 



Construction of Works and Acquisition bt Purchase or Taking. 

North Metropolitan System, 
Adminigtration: — 

Commissioners, 

Secretary, 

Clerks and stenographers, 

Traveling, 

Stationery, printing and office supplies 

Telephone, lighting, heating, water and care of building, . 

Rent and taxes, main office 

Miscellaneous expenses 



Engineering: — 

Chief engineer, 

Engineering assistants, 

Inspectors, 

Traveling expenses. 

Stationery, printing and office supplies. 

Engineering and drafting instruments and tools. 

Engineering and drafting supplier, .... 

Telephone, lighting, heating, water and care of building, 

Rent and taxes, 

Miscellaneous expenses, 



Advertising, 

Labor and teaming, 

Tools, machinery and appliances, 

Brick, cement, lumber and other field supplies and expenses, 



Amount carried forward t 



12.333 33 
760 00 
1,341 00 
11 00 
393 28 
234 79 
214 60 
40 00 



1966 42 

8,802 68 

5,704 66 

624 64 

622 60 

91 60 

166 05 

700 68 

643 50 

646 27 



1197 63 
6,099 59 
1,836 64 
4.831 94 



15,317 90 



18.248 00 



11.964 80 



$35,530 70 



u 
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OCVSSA& CuAMAenn or BxysironnBai. 



Am&imi brffU0kt /i>n00rd, 

North MttropoUi^ SytUm — Con. 

ColMMii Bmlhan, mntm$t M, for eooitoiietint Soetion 67 (New Myittc 
mm$^ or ttw Nbrtb^ MotwpoUton 8tw«ra0i Syitom in Modford Mid 

J, Z, LooirtoOl Co., loo., ooBtratl 100, aacUiiilon of Mram-hoaw far the Eaat 



IVoir RtfcteiMlSCnielafBl Co., oontiMt 101, for fomiehinc two Mti of seieene 

for the Eeet Beeton immpinff •ttttioD, 

WUHom J. Bmrry, Motraet 102, for building ralooation of part of Section 30, 

CembHdcr, 

Row St BsrlMHO, oootfMt 108, for ooncCroeting Seetion 70 (New Mystio 

< w w er) of tiM North lC«tropoUt«a Sewwift Syitem in ^nnofaetter, 
a, M, flryiM C^o., oontriot 104, for oonatnieting Seetion 08 (New Myittc 

iewer) of the North MetropoUtM Seweragi System in Wlnefaeeter, 
Antony Cefelo, eontnot 105, for oonetmoting Seetion 48A in Somerrille and 

Medford 



Real ieCate: — 
tifal, eonveyancing and expert, 
ietHementi, .... 



Total for North Metropolitan System, 



South Metropolitan Spttom. 

HiffK-l4vel SetMT. 
Engineering! — 
Engineer!, inapeotore, rodmen, laboren and othen, 
Repalrt, fltttnge and eappliet, main office, . 
Rent of ofRoe, Aahburton Plaoe, .... 
I4ind taking!, pnrchaee and recording, 
fvegal lervloe!, 



HiQh4n9l Setper SsteMton. 
Admlnl!tration: — 

Commlealoner! 

Clerlu and itenographen, 

Stationery, printing and office auppliee, 

Telephone, lighting, heating, water and oare of building, 

Rent and taiea, main office, 

Mlecellaneoua expense!, 



Engineering: — 
Telephone, lighting, heating, water and care of building. 
Rent and taiee, 



Total for South Metropolitan System, 



ForthAlFearc 

r 31, 1913. 



383.821 17 
4.700 00 
5.842 00 
7.754 56 
23,637 20 
59.372 05 
1.397 53 



$202 55 
UIOOO 



$265 00 

48 80 

47 73 

850 00 

25 00 



$416 67 
185 33 
69 58 
29 24 
16 66 
4 00 



$87 75 
50 00 



SU,5aD 10 



186,524 51 



1.512 55 



$223,567 76 



$1,236 53 



721 48 



137 75 



$2,095 76 
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Genebal Chabacteb of Expenditubes. 



For the Year ending 
December 31, 1913. 



Mahitbnakcs and Opbbatiok or Wobks. 
North Metropolitan Syttem. 
Administration: — 

CommiflsionerB, 

Secretary and aMistants, 

Rent 

Heating, lighting and care of building, 

Postage, 

Printing, stationery and office supplies. 

Telephones, 

Traveling expenses 

Miscellaneous expenses, 

General supervision: — 

Chief engineer and assistants 

Rent 

Heating, lighting and care of building. 

Postage, . 

Printing, stationery and office supplies. 

Telephones, 

Traveling expenses, 

Miscellaneous expenses, 

Deer Island pumping station: — 

Labor, 

Fuel, 

Oil and waste 

Water, 

Packing 

Repairs and renewals, 

Tel^honee, 

General supplies, 

Miscellaneous supplies and expenses, .... 

East Boston pumping station: — 

Labor, 

Fuel 

Oil and waste, 

Water, 

Packing, 

Repairs and renewals, 

Telephones, 

General supplies, 

Miscellaneous supplies and expenses, .... 

Charlestown pumping station: — 

Labor, 

Fuel, 

Oil and waste, 

Amounts carried forward, 



$2,333 33 
2,351 99 
228 80 
214 49 
68 00 
601 32 
41 03 
30 67 
49 78 



$1,725 89 
686 40 
643 55 
20 00 
197 63 
123 10 
110 00 
1 86 



$17,764 26 

13.837 88 

512 75 

1,513 20 

183 30 

1,137 47 

18 30 

991 00 

49 33 



$23,403 10 

14,046 07 

590 58 

2,163 36 

83 82 

1,463 92 

6 15 

1,519 98 

48 92 



$16,659 61 

4,255 12 

218 93 



$5,909 41 



6,508 43 



36,007 49 



43,325 90 



$21,133 66 $91,751 23 
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GmxEMAt, Cbajuctxb or Escrsxatrcaas. 



Far the Tcv flBdt]« 
•^ • r31,ltl3. 



AmotuUt bro%i§kt ft 



Nora MttnpeUlm^ gyrfrw — Coo. 
itio&-C<M. 

W«4«r. 

Paddac 

B«fwart and mwvab, 

Teiefdiooea. 

G«iMcml mipplief, 

HitMlkaeoas rapplies and expemes, . . . . 



Alcwifo foook pmnptnc iCatioii: — 

Labor. 

Pud 

Oil and waste 

Water, 

Paekinff, 

R^wiTi and reoewals, . 

Tdepbonas, 

GoDcral lupplica, .... 
HiaoaUaiMOW tuppliea and cKpenMs, 

8eir«r Ubm, buildinfs and cnmnds: — 
EnginMrinc aamtante, . 



Automobiles, .... 
Brick, e«nant and lime, 
Cattiofm ironwork and metals, 
Pfjrigbt, ei^iuss and teaming, 
Pnel and lighting, . 
Jobbing and repairing, . 

Lumber, 

Haobinery, tools and appliances, 
Painto and oils, 
Rubber and oiled goods, 
Sand, gravel and stone, . 
Telephones, .... 
Trav^ng expenses. 
General supplies, . 



Horses, yehides and stable account, 

Total for North Metropolitan System, 

South Metropolitan 8if»tem. 
Administration: — 

Commissioners, 

Secretary and assistante 

Rent, 



Amount earrUd forward, 



1X1433 61 Itl.rsi 23 



5St20 
44 tl 

4M3t 
48M 

S23 06 
113 ftS 



18,322 25 
3,106 64 
226 81 
207 72 
21 86 
1M34 
39 29 
164 62 
10 65 



$3^75 00 

30.760 50 

188 54 

250 05 

1,034 13 

230 

25 72 

156 12 

887 90 

514 39 

723 92 

429 93 

94 95 

25 60 

470 20 

734 48 

19 30 



12,333 33 

2,086 17 

214 50 



23,019 53 



11,294 18 



39393 03 
4,175 72 

$170,133 69 



34.634 00 
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General Charactsb or Expkndituris. 



Far the Year ending 
December 31, 1913. 



AmtmrU brought forvDord, 



SoiUk MetropoUtan Spttem — Con. 
Administration — Con. 

Heating, lighting and care of building, 

Postage, 

Printing, stationery and office supplias, 

Triephones, 

Traveling expenses, 

Miscellaneous eocpenaes, 



General supervision: — 
Chief engineer and assistanta. 

Rent 

Heating, lighting and care of building, 

Postage 

Printing, stationery and ofBoe supplies. 

Telephones, 

Traveling c 



Ward Street pumping station: — 

Labor, 

Fuel 

Oil and waste. .... 

Water. 

Packing, 

Repairs and renewals. 

Telephones, 

General supplies, .... 
MisoeUaneous supplies and egpensee, 

Quincy pumping station: — 

Labor, 

Fuel, 

Oil and waste, .... 

Water, 

Packing, * . 

R^^airs and renewals. 

Telephones, 

General ■upplies, .... 
Misodlaneous supplies and 



Nut Island screen-house: ~ 
Labor. .... 
Fuel, .... 
Oil and waste. 
Water, .... 
Packing. .... 
Repairs and renewals. . 



Amoutits carried /orv>ard. 



14.634 00 



190 64 
2100 

379 40 

46 64 

900 

42 28 



$3.060 51 
643 50 
57198 
34 00 
133 19 
139 91 
115 00 



122,388 55 

10JW5 53 

249 40 

1,389 60 

188 80 

1,770 12 

00 08 

1,003 05 

359 46 



17,920 82 

1,610 32 

69 27 

223 20 

41 59 

205 80 

34 73 

374 25 

68 51 



*«7,966 16 

1,702 40 

71 18 

315 66 

15 86 

40 87 



15,322 96 



4,707 09 



37,974 59 



10.5i8 49 



110,112 13 IS8A53 13 
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Ffar tfaft Tear eviiiiK 



13 



msi^sa 13 



^fmlM 




A otoniobBw, . 

Briek, oeBMBt ai 

CM^sfi, iron^RPWk and matalBr 

Froi^kt, €KpnM 

Fuel and lisirtiBg, . 

Jobbinc and TOiMkiiiflv 

LtDQbor, . 

MaeLhwry, toob a»d t 

Paints and oIK 

Rubber afnd oiled aoede. 

Sand, crevel and «taae. . 

Telepbooes, 

Trayding expenssi, 

Oeneral supplies, 

Misoeilftneoiw expenses, . 

City of Boston, for ptnoping 
florsee, vehicles and stable aeeoimt» 



Total for South Metropolitan ^stem. 



91 
28 
3StOt 
2MQ0 
170 21 
131 
121 35 

soe 
3it9r 

21t 7% 

ltt2Z 
»7T 
33 00 
29 75 
Ifiilfi 
75 72 



mjoit as 



22^89193 
6vtf3 73 
3487 96 

$101,668 59 



(b) ReeeipU. 
The receipts from the sales of property, from rents and from other 
sources, have been credited as follows: — 



Account. 



FcH-the 

Year ending 

December 31, 

1913. 



Constmelloti: — 

KoHJi Metropolitan System 

South Metropolitan System, 

Maintenance: — 

North Metropolitan System, 

South Metropolitan System, 

Metropolitan Sex^rage Loans sinking fund, 

Amount credited fh^m beginning of i^rk to January 1, 1913, 
TotAl tieceiptft to January 1, W14, .... 



$9,735 201 
76 75 

672 91 
159 28 
65 79 



$10,609 93 
109,551 37 



$120,161 30 



^ tnrhn^ps the sutrt of K^,$W>.«^ being atnount !P««iv«d fifom Harvard College, in nimbursement for 
cottftttuction of the wtowition of pan of Section W in Oambridge^ 
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(c) Assets. 
The following is an abstract of the assets of the Sewerage Works, 
a complete schedule of which is kept on file in the office of the 
Board: — 

Office furniture, fixtures and supplies; engineering and scientific instruments 
and supplies; horses, vehicles, field machinery, etc.; machinery, tools and 
other appliances and supplies; completed works, real estate connected there- 
with. 

(d) Liabilities. 
The sums due on monthly pay rolls amount to $784.32 and there 
are bills for current expenses which have not yet been received. 

Amounts on Monthly Estimates, not due until Completion of Contracts or until 

Claims are settled. 



Namx. 


Work. 


Amount. 


Hkh-level Sewer: — 
National Contracting Co., 
E. W. Everson & Co., 

High-level Sewer Extension: — 
Timothy J. 0*ConneU. . 

North Metropolitan Construction: — 
William J. Barry 

G. M. Bryne Co., .... 

Antony Oefalo, 

Ross A Barbaro, .... 


Section 73, contract abandoned, .... 
Section 76, contract 14 

Section 82, in part, contract 57, . 

Relocation part of Section 30, Cambridge, con- 
tract 102. 
Section 68, New Mystic sewer, contract 104, 

Section 4aA, contract 105, 

Section 70, New Mystic sewer, contract 103, . 


$5,516 17 > 
1,000 00 

60 00 

406 13 

5,183 30 

246 62 

2,994 82 





1 Damages claimed by the Commonwealth on account of the abandonment of the contract exceed 
this amount. 

Claims have been made by the following parties for land taken 
and other damages, and suits are now pending in the courts for the 
determination of many of them: — 

Anna L. Dunican, Carrie S. Urquhart, N. Jefferson Urquhart, 
Edwin N. Urquhart, Richard Jones, James Doherty, Michael Niland, 
William H. Gibbons, Francis Normile, Boston & Maine Raikoad, 
Esther Cutting, Fred W. Joy et al., David N. Skillings, John S. 
Lynam, Antonio Piluso. 



VIII. RECOMMENDATIONS FOR LEGISLATION. 
In the abstract of the annual report for the year 1913 the Board 
reconmiended that authority be given to construct a 24-inch pipe 
from the terminus of the 36-inch main at River Street in Dorchester 
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through Milton and Quincy for a distance of about 13,000 feet, a 
reinforced concrete reservoir on Bellevue Hill in the city of Boston, 
a 20-inch force main leading to the reservoir, a power plant at the 
Sudbury Dam in Southborough and an extension of the sewerage 
outfall at Deer Island. The statement of the Board is as follows : — 

"The southern high-service district is supplied with water pumi>ed 
from Chestnut Hill Reservoir and stored in reservoirs on Fisher Hill 
in Brookline and Waban Hill in Newton. The district embraces 
the higher portions of the city of Boston, including Beacon Hill and 
the business portion of the city lying north of Washington Street 
between Boylston and Court streets, the portions of Roxbury, Dor- 
chester and West Roxbury lying west of Dudley and Stoughton 
streets, the Hyde Park district of the city of Boston, the city of 
Quincy and the towns of Milton, Watertown and Belmont. The 
population supplied is approximately 332,000 and the daily average 
consumption for the past year was 29,870,000 gallons, with a weekly- 
maximum of 33,650,000 gallons and a weekly minimum of 28,200,000 
gallons. The available storage in the reservoirs named is 23,000,000 
gallons, or 70 per cent, of tbe daily consumption during the weeks 
of maximum use. The city of Quincy and the town of Milton are 
located about ten miles from the pumping station and storage reser- 
voirs and are supplied through a single line of pipes. The town of 
Milton has no local storage. In the city of Quincy there are two 
standpipes having a combined capacity of 755,000 gallons, and the 
Forbes Hill Reservoir, which may be used in case of emergency, 
with a capacity of 5,100,000 gallons. 

" Since the city of Quincy was first supplied from the Metropolitan 
Water System the population of the city has increased from 23,000 
to 35,500, and the daily average consumption from 1,370,000 to 
2,700,000 gallons. The main supplying water to Quincy is also used 
to supply a considerable portion of the Dorchester, West Roxbury 
and Hyde Park districts of Boston and the town of Milton, and in 
both Dorchester and West Roxbury there has been a large increase 
in population during the past few years. As a result of the increased 
draft from the main, the pressure in Quincy is at times of greatest 
use reduced so low that the local standpipe has been several times 
emptied and the supply in the standpipe on Forbes Hill greatly re- 
duced, and as there is but one main available for the supply of 
Quincy and Milton these municipalities are dependent in case of 
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accident on the water stored in Forbes Hill Reservoir. In February, 
1913, this main broke, and before it could be restored to service the 
quantity stored in the reservoir had been reduced to 1,500,000 gal- 
lons, suflBdent to supply the dty for but six to eight hours. 

" The Board deems it desirable that another 24-inch pipe should be 
laid from the terminus of the 36-inch main at River Street in Dor- 
chester through the town of Milton and the city of Quincy for a 
distance of 13,000 feet, to provide increased pressure and an addi- 
tional means of supply. The cost of this 24-inch pipe and laying 
of the same is estimated at $72,000. 

"The southern extra high-service water district embraces portions 
of the West Roxbury -and Hyde Park districts of the city of Boston 
and the town of Milton which are above the elevation which can 
be adequately supplied with water from the high-service reservoirs 
on Fisher and Waban hills. 

" Previous to January, 1913, water for the supply of the district 
was pumped at a small station in West Roxbury owned by the city 
of Boston and operated by the Board under an arrangement with 
the city, and raised to the standpipe on Bellevue Hill, which has 
a capacity when full of 135,000 gallons. The pumping station and 
the standpipe were built in 1885, and the station has been operated 
since 1899 by the Board. The portion of the town of Milton sup- 
plied by the southern extra high service was added in 1902 and 
Hyde Park in 1912. 

"In January, 1913, the new station at Hyde Park was completed 
and its operation commenced and the station at West Roxbury was 
abandoned; but the small standpipe on Bellevue Hill is still the sole 
reliance for storing 'water for the use of the whole district in case 
of any accident to the pumping machinery. As the water stored 
in the standpipe, even when full, will supply the district for only 
a few hours, more storage is desirable both for domestic use and for 
protection in case of fire. 

" The Board is of opinion that the construction of a reinforced con- 
crete reservoir, having a capacity of 2,300,000 gallons, is necessary 
to meet the requirements of the district, the reservoir to be located 
on the summit of Bellevue Hill, on land set apart by the city of 
Boston for park purposes, covered by a reinforced concrete roof, 
surrounded by a wall of Quincy granite, forming a tower which can 
be made easily accessible to. the public. The reservoir will provide 
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storage sufficient to supply the whole district for more than two 
days, and will permit of a more economical operation of the pump- 
ing station. 

"In connection with the construction of the reservoir it will be 
desirable to extend the existing 20-inch force main from the comer 
of Beach and Poplar streets to the reservoir, a distance of 5,600 
feet. The cost of the reinforced concrete reservoir and tower is 
estimated at $75,000, and the extension of the 20-inch force main 
to the reservoir at $27,000, a total of $102,000. 

" Preliminary estimates have been made of the amount which would 
be required for a plant for the production of electric power at the 
Sudbury Dam, located in the town of Southborough, and the various 
questions arising, as to the production of power and the means and 
opportunity for its disposal when manufactured, have been investi- 
gated. Whether electric power produced at this dam can be dis- 
posed of at prices sufficient to insure the Commonwealth against 
loss in the operation is in part dependent upon the valuation of the 
power plant for local taxation. 

" The Board is of opinion that favorable arrangements can be made 
for the construction of the plant and its proper operation, and that 
an appropriation should be authorized which can be used for such 
construction if the power can be sold at a fair profit. Several pos- 
sible purchasers are so situated that, if arrangements can be made 
with any of them, power would have to be transmitted but a short 
distance from the dam to reach the plant of the purchaser. 

" Until an appropriation is made for the construction of the plant 
the Board will not be in a position to attempt to make any arrange- 
ments with would-be purchasers, and consequently the Board be- 
lieves that an appropriation shouBi be made this year, to be used 
only in case further examination of the proposed work shows that 
the plant can be operated at a profit to the Commonwealth. 

"The amount estimated for the construction of the power plant 
at the dam is $80,000. 

" The Legislature of 1912, by chapter 694 of the acts of that year, 
appropriated the sum of $600,000 for the purchase of certain prop- 
erty from the city of Boston. The property in question has been 
acquired by the Commonwealth, the amount paid therefor being 
$150,000, leaving a balance of $450,000 undisposed of. 

"The Board recommends that authority be given to issue bonds, 
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from time to time as may be required, for the above purposes to a 
total amount not exceeding $254,000, to be taken from said balance 
of $450,000, and that authority be given to expend said sum of 
$254,000 for the following purposes: — 

For a 24-inch main from River Street in Dorchester, through Milton 

toQumcy, $72,000 

For a reinforced concrete reservoir on Bellevue Hill in Boston, 75,000 

For a 20-inch force, main to the reservoir on Bellevue Hill, . 27,000 

For a power plant at the Sudbury Dam, 80,000 



$254,000 



" Complaints regarding the disposal of the sewage at the Deer Island 
outfall have been made, and in November of last year a letter was- 
received from the Department of Commerce of the United States, 
stating that the present location 'near the Deer Island Lighthouse 
is a menace to the health of the keepers and a detriment to the 
maintenance of the station.' The department requested information 
regarding a possible extension of the outfall to a point where the 
running tide could 'carry off the effluvia and decrease the deposits 
on the base of the tower and the adjacent rocks.' 

" In order to determine what could be done to remedy the alleged 
objectionable conditions, and render the discharge of the sewage 
unobjectionable in the future, the Board has had careful investiga- 
tions made by competent engineers who have advised extending the 
present outfall sewer, by means of cast-iron pipe, directly out to the 
deep water of the channel, a distance of 333 feet. The Board ap- 
proves of this method and believes that by carrying out the plan 
proposed there will be no disagreeable odor at the water surface at 
any stage of the tide. 

" The amount estimated to extend the outfall as suggested and pur- 
chase material therefor is 125,000, divided as follows: — 

260 tons of cast-iron pipe ranging from 5 to 7 feet in diameter, at 
$75 a ton, $19,500 

For la3dng pipe and furnishing all materials except the pipe, doing 
all necessary work of protecting the outfall, removing part of the 
existing outfall and making connections with the present sewer, . 87,000 

Add for engineering and contingencies, 18,500 

$125,000 
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'' The Board recommends that anthoiitA' be given to issue from time 
to time boudb denominated on the laoe thereof Metropoiitan Sewer- 
age Loan, to an amount not exceedii^ $125,000, to be eiqiended for 
the extension of said out&dl as outlined.'' 

Towards the clo;^ of the year 1913 the chairman of the Board, 
Hon. Henry H. Sprague, was absent by reason of iUneas and con- 
sequently does not sign the above rqKirt. Eariy in January Mr. 
Sprague resigned and thus closed a connection with the work whidi 
has existed since the organization of the Metropolitan Water Boaid 
in June, 1895, at whidi time he was appointed duurman, a position 
which he held until the abolition of that Board in 1901. On March 
20 of that year the Metropolitan Water uid Sewerage Boaid was 
created and Mr. Sprague designated as chairman, which posticm he 
held until his jresignation. His associateB iqpon the Board cannot 
allow this period of devoted, unwelfifih and hi^4y honoraUe service, 
both to himself and to the Commonweahii, to pass without making 
this simple record of thdr appredatioai of its vkae. 

The detailed reports of the Chief En^neer of the Wate- Woiks 
and of the Engineer of the Sewerage Works, with various tables and 
statistics, are herewith i^esented« 

Respectfully submitted, 

HENRY P. WALCOTT, 

EDWARD A. Mclaughlin, 

MetrapolUan Water and Sewerage Board, 

Boston, February 21, 1914, 
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EEPOKT OF CHIEF ENGINEER OF WATER WORKS. 



To the MetropoUtan Water and Sewerage Board. 

Gentlemen: — The following is a report of the work done under 
the charge of the Chief Engineer of the Metropolitan Water Works 
for the year ending December 31, 1913. 

General Statement. 
The Chief Engineer has charge of the design and construction of 
all new works, and of the maintenance and operation of all the works 
controlled by the Metropolitan Water and Sewerage Board for sup- 
plying water to the eighteen municipalities which have received 
their supply from the Metippolitan Works. 

Organization. 
The Chief Engineer has had the following assistants : — 

William E. Fobs, Aadstant to Chief Engineer. 

Elliot R. B. Allardice, .... Superintendent of Wachusett De- 
partment. 

Charles E. Haberstroh, .... Superintendent of Sudbury Depart- 
ment. 

Samuel E. Eillam, Superintendent of Pipe Lines and 

Reservoirs, Distribution Depart- 
ment. 

Arthm* E. O'Neil, Superintendent of Pumping Stations, 

Distribution Department. 

Alfred 0. Doane, Division Engineer, specially in charge 

of engineering work at pumping 
stations. 

Clifford Foss, Assistant Engineer. 

Benjamin F. Hancox, .... Assistant in charge of Drafting De* 

partment. 

James W. Eillam, Assistant Engineer, in charge of tests 

of coal and oil. 

William E. Whittaker, .... Office Assistant. 

Charles E. Livermore, .... Biologist. 

William W. Locke, Sanitary Inspector. 
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At both the beginning and end of the year the engineering force, 
including those engaged upon both the construction and maintenance 
of the works, numbered 42. The average force was constituted as 
follows: — 

Chief Engineer, 1 

Department Superintendents, 4 

Division Engineers, 2 

Assistant Engineers, 7 

Assistant Engineer and Sanitary Inspector, 1 

DraftsmeD, 2 

Instrumentmen, 4 

Rodmen, 2 

Office Assistant, 1 

Biologist, 1 

Sanitary Inspectors, 2 

Stenographers and Clerks, 10 

Photographer and Blueprinter, 1 

Messengers and Laboratory Assistants, 4 

42 

There has been a maintenance force, exclusive of the engineers 
above mentioned, averaging 241, employed in the operation of the 
several pumping stations and in connection with the maintenance of 
the reservoirs, aqueducts and pipe lines, and in doing minor con- 
struction work. 

The number of men employed in the maintenance force of the 
several departments has been as follows: — 



Begin 
of Y 



jinmng 
of Year. 



End of year. 



Averace- 



Waohuaett Department, 

Sudbury Department, 

Distribution Department, pipe lines and reservoirs, 
Distribution Department, pumping servioe, 



46 
44 
71 
54 



215 



40 
49 



56 



225 



51 
55 

78 
57 



241 



There has been a slight increase in the number of employees, due 
to the acquisition of Fisher Hill Reservoir and 14.41 miles of water 
mains in the town of Brookline, and also to an increase in the amount 
of forestry work done in the Sudbury Department 
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CONSTRUCTION- 

ExTExsiox OF Works to Hyde Park, 
Comparatively little work has been done in constructing new or 
additional works during the past year. The construction of the 
Hyde Park pumping station was nearly completed in 1912, and the 
station was placed in service on JsmiBry 16, 1913, but many of the 
bills were not paid until 1913. 

The work done has included the laying of a tUe floor in the 
engine room and concrete floor in the basement of the station, the 
adjusting, painting and testing of the engines, grading and sur- 
facing lawns, driveways and walks, including the setting of edge- 
stones, laying granolithic walks and planting shrubbery; the instal- 
lation of an engine and generator for use in lighting the building, the 
furnishing and placing of cast-iron plates forming the floor between 
the high and low pressure portions of each of the engines, and the in- 
stallation of mercury and electric gages for indicating and recording 
the elevation of the water at diflFerent points. 

The engines were guaranteed by the Laidlow-Dunn-Gordon Com- 
pany to give a duty of 115,000,000 foot pounds per 1,000 pounds of 
steam when operated at the rate of 3,000,000 gallons in 24 hours, 
and 105,000,000 foot pounds when operated at the rate of 1,500,000 
gallons in 24 hours, and the builder was entitled to a bonus of $100 
for each million foot pounds of work done in excess of the guarantee. 
The results of the tests were as follows: — 



Date of Test. 



Number of 
Engine. 



Rate 
(GaUons). 



Duration 
(Hours). 



Duty (Foot 
Pounds). 



Bonus. 



September 16, . 
September 18, . 
October 9, 
Qctober 10, 



13 
13 
14 
14 



1.500,000 
8,000,000 
1.500,000 
3.000,000 



12 
12 
12 
12 



105,852.000 
119.795.000 
106.633,000 
121.022,000 



$85 20 

479 50 
163 30 
602 20 



$1,330 20 



In connection with the grading of the grounds, 2,162 cubic yards 
of loam were furnished by T. H. Corrigan, of Hyde Park, for $1.30 
per cubic yard; 235 tons of crushed stone were furnished for the 
driveways by the West Roxbury Trap Rock Company for $1.25 per 
ton; 2,339 square feet of granolithic walk were built by Warren 
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Brothers for $0,203 per square foot; and 411 feet of curb stone were 
set by the city of Boston at a cost of $0,722 per foot. The drive- 
ways were built, shrubs planted and lawns seeded by the depart- 
ment force. The tile floor of the engine room was laid by the 
Galassi Mosaic & Tile Company for $220, or about 10 cents per 
square foot, the tiles being purchased by the Commonwealth at a 
cost of about 22 cents per square foot. 

During the month of April 152.5 feet of 24-inch pipe were laid at 
the junction of Hyde Park Avenue and Walkhill Street over the new 
channel of Stony Brook, replacing the temporary pipe line laid on 
private property during the previous year. Eleven flexible ball and 
socket joints were placed in the permanent line to provide against 
leaks due to settlement of the street. This work cost $1,068.62. 

The total amount expended on account of the extension of works 
to Hyde Park, including the cost of the pumping station, has been 
as follows: — 



During 

the Year 

1913. 



Total January 
1, 1014. 



Pipe Lines: — 

Section 39 

Section 40, 

Section 41, 

Pumping Station: -^ 

Land; 

Grading, fencing, edgestones, drivewi^rs, walks and shrubbery, . 

Sidetrack, 

Building, including concrete foundation, coal pocket and chimney. 

Boilers, 

Ennpnes. 

Piping, heating, etc., 

Suction and force main connections. 

Engineering and preliminary, 



$1,563 49 
571 73 
818 0« 



15,321 64 

6,610 94 
369 54 

12,484 03 

1,597 77 
631 25 

2,880 10 



164,079 88 
31,270 85 
17,606 29 



$102,957 02 



$7,032 78 
9,387 70 
2,449 43 

35,343 96 
3,667 06 

19.457 19 1 
3,343 70 
1,310 11 

13,250 61 



95,092 54 



Total for Hyde Park extension. 
Amount appropriated for the work, 



$198,049 56 
$212,000 00 



^ Including $1,725.50 unpaid. 



Purchase of Works of the City of Boston in the Town op 
Brookline and City of Somerville. 
The acquisition by the Board of Fisher Hill Reservoir and the 
large mains previously owned and used by the city of Boston for the 
purpose of conveying water through the town of Brookline and the 
city of Somerville into its own limits, was authorized by chapter 694 
of the Acts of the year 1912, and the sum of $600,000 was appro- 
priated for the purpose. A taking of the property was made on 
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August 20, 1913, and the sum of $150,000 has been paid in full set- 
tlement therefor. 

The property taken includes Fisher Hill Reservoir, with a capacity 
of 15,400,000 gallons, and the fee of 459,670 square feet of land con- 
nected therewith, also 14.41 miles of main pipes in sizes from 20 to 
48 inches in diameter. The taking of the pipe lines includes the fee 
in 133,758 square feet of land, and easements in 120,138 square feet, 
both included in the location of a 48-inch pipe line extending from 
Beacon Street in Brighton to Boylston Street in Brookline. Of this 
land 53,558 square feet held in fee, and 67,738 square feet held in 
easements, are now utilized for public and private streets and by the 
Boston & Albany Railroad Company. The taking also included 
that portion of the Cochituate Aqueduct between Chestnut Hill 
pumping station No. 1 and Webber's waste-weir, a distance of 750 
feet. The length and size of the several pipe lines taken are as 
follows: — 





,12- 
inch. 


20- 
inch. 


24- 
inch. 


30- 
inch. 


36- 
ineh. 


40- 
ineh. 


42- 
inch. 


48- 
inch. 


Southern High-service Mains: — 

Connection at Fisher Hill Reservoir, 
Biookline. laid 1886. . . . . 

Park land, Chestnut Hill Avenue, Buck- 
minster Road and Fisher Avenue, 
Brookline and Brighton, 30-inch pipe 
laid 1886. 36-inch, 18W. .... 

Fisher Avenue park land. Lee. Warren. 
Dudley, Cottage and Perkins streets. 
Brookline and West Rozbury. 30-inch 
pipe laid 1886. 42-inch. 1897. 

Boylston. Warren. Walnut and Washing- 
ton streets. Brookline. laid 1895, . 
Low-service Mains: — 

Park land, Brighton, laid 1877. 

Beacon Street. Clinton Path, private land. 
Clinton Road, private land. Buckmins- 
ter Road, Brookline and Brighton, laid 
1869, . 

line Avenue, Brookline. 30-inch and 36- 
inch pipes laid 1848. 40-inch, 1859. 

Beacon Street, Brookline and Brighton, 
laid 1880, 

Centre, Fuller and Harvard streets, 
BrookUne, laid 1894. . . . . 

Broadway. Somerville, laid 1864. . 

Pearl, Mt. Vernon and Perkins streets, 
Somerville, cement-lined pipe laid 1870, 


19 


3,514 


3,913 


20 
4,729 
6,818 

74 

5,580 

4,385 


156 
4,455 

153 

20 

79 
5,580 


84 
6,905 


1,108 


7,965 
475 

6,930 
13,120 


Totals. ..•..,. 


19 


3,514 


3,913 


21,606 


10,443 


6.989 


1.108 


28.490 



76,082 linear feet, 14.41 miles. 



Connected with these mains, for the purpose of controlling the 
flow of water, there are 1 12-inch, 1 20-inch, 1 24-inch, 12 30-inch, 
9 36-inch, 2 40-inch and 1 48-inch valves, and 34 air valves. There 
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ftfe $\m connected with these mains, for use in draining sajne, 60 
hH of ft-inch pipe and 2 6-inch valves, 5 feet of 8-inch pipe and 
1 H-imrh Vttlv(«, 1,010 feet of 12-inch pipe and 15 12-inch valves, and 
445 fc?i?t of 10-Inch pipe and 7 16-inch valves. 

Watku rn»K Tunnel under Chelsea Creek. 
Till? lyi^Ki^l^turo on Jtnie 0, 1913, authorized the expenditure of 
♦7fi,000 for i\w i)\irpoHC of lowering the water mains which now cross 
<;jiHwii ('rr^ck between Chelsea and East Boston. This is to be 
i\am \n order tluit the pipes shall not interfere with the dredging of 
til© ^ImiHiel to a depth of 25 feet below mean low water. Plans have 
hp^nt pr(rpftre<l for the con»truotion of a tunnel 520 feet long between 
th^ veftleitlwhttftH, through which a 42-inch cast-iron water pipe is to 
)w Cttffled ttOfottH the ereek channel at a depth sufficient to permit 
th« dm!j{l»j( of a channel in the future 35 feet deep at mean low 
Wttlw, Tlie planH Imve received the approval of the Directors of the 
I'ofti and work \n to be commenced as soon as the approval of the 
H^ifffjtary of War in received. Twelve borings have been made to 
dttt^rmlne the character of the material through which the tunnel is 
to be conHtructcd. The amount expended on account of this work 
to January 1, 1914, was $1,970.51. 

Improvement of Beaver Dam Brook. 

Chapter 814 of the Acts of the year 1913, approved June 16, 
authorized the Metropolitan Water and Sewerage Board to expend 
$33,000 in widening, straightening and deepening Beaver Dam 
Brook, a tributary of Lake Cochituate, which has its source at 
Waushakum Pond, in Ashland, and flows in an easterly and northerly 
direction for a distance of 21,300 feet into the south end of Lake 
Cochituate. 

The contemplated improvement includes the construction of a 
channel with a plank bottom 13^ feet in width, with side slopes of 4 
horizontal to 1 vertical, the slopes to be paved with stone for a dis- 
tance of 13^ feet from the bottom of the slopes on the straight por- 
tions of the brook and somewhat higher on the curves; the depth 
of the present channel to be slightly increased, the alignment 
straightened and the bottom given a uniform grade of 1 in 1,400. 
Construction is not to begin until easements, giving rights to con- 
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struct and maintain the channel, have been obtained from the prop- 
erty owners along the line of the brook. One third of the expense 
incurred is to be paid by the town of Framingham. 

MAINTENANCE. 
Rainfall and Yield. 
The rainfall on the Wachusett watershed during the year 1913 was 
41.22 inches and on the Sudbury watershed 44.31 inches. On both 
watersheds the rainfall was below the average of past years, but 
more than during the previous three years on the Wachusett water- 
shed and the previous five years on the Sudbury watershed. Not- 
withstanding the larger rainfall, the yield, or quantity collected, on 
these watersheds was slightly less than in 1912, being 879,000 gallons 
per square mile per day on the Wachusett watershed and 733,000 
gallons per square mile per day on the Sudbury watershed. 

Storage Reservoirs. 
The following table shows the total capacity of the several storage 
reservoirs and the quantity stored in each at the beginning and end 
of the year: — 











Capacity 
(Gallons). 


Amount stored. 


Stobaqb Rbsebvoibs. 


January 1, 

1913 
(Gallons). 


January 1, 

1914 
(GaUons). 


Cocbituate watershed: — 

T<akA Cochituate, includine Dudle 

Sudbury watershed: — 
• 
Sudbury Reservoir, 

Framingham Reservoir No. 1, 

Ashland Reservoir, 
Hopkinton Reservoir, . 
WhitehaU Reservoir, . 
Farm Pond, .... 
Wachusett watershed: — 
Wachusett Reservoir, . 


y Pond, 






2,328,300,000 

7,253,500,000 

287,500,000 

629,900,000 

1,180,000,000 

1,416,400,000 

1.520.900.000 

1,255.900,000 

167,500.000 

64,968.000,000 


1,732,100.000 

6.848.700.000 

226.000.000 

491.200,000 

1,055.100.000 

1,379,500,000 

1,481.400.000 

1.227,500.000 

126.400,000 

50,652,200.000 


2,043,900,000 

6,731,400.000 

220.400.000 

538.900.000 

900.500.000 

1.412,000.000 

1.508.900.000 

1.196.300.000 

125.400.000 

55.146,300,000 


Totals, 


80,908.900.000 


64,220,100,000 


69,824,000.000 
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The diagram on the opposite page shows the quantity of water stored 
at different times throughout the past year in all the reservoirs com- 
bined and in the Wachusett Reservoir alone. The several reservoirs 
were practically full early in June, and there was a net gain in the 
quantity stored during the year of 5,603,900,000 gallons. 

Wachusett Reservoir. — At the beginning of the year the surface of 
the water in this reservoir was 11.21 feet below high-water mark, 
and this was the lowest point during the year. The reservoir surface 
rose 2.07 feet during January, followed by a fall of 0.51 of a foot to 
February 22. From this date the rise was continuous, and on April 
29 high-water mark (elevation 395) was reached. Stop-planks were 
placed on the wasteway and the reservoir allowed to rise above 
high water, where it remained the greater portion of the time until 
Jime 18. The maximum elevation was 395.38 on May 31. During 
the period while the reservoir was above high-water mark, no water 
was intentionally wasted, but there was a leakage of 71,700,000 
gallons through the joints between the flash-boards on the waste- 
weir. From June 2 to October 19 there was a continuous fall of the 
reservoir, due to a draft for supplying the District, amounting in 
the aggregate to 8.92 feet. After October 19 the reservoir surface rose 
very slowly, and at the end of the year was 7.52 feet below high 
water and 3.69 feet higher than at the beginning of the year. In 
compliance with the requirements of chapter 488 of the Acts of the 
year 1895, 826,400,000 gallons of water were discharged into the 
Nashua River below the dam, at the rate of not less than 12,000,000 
gallons per week, for the use of the Lancaster Mills. 

It has been necessary to continue the removal of soil from varying 
widths of land bordering on the shore of the reservoir between Hastings 
Cove, in Boylston, and Pine Hill in West Boylston^ on the south 
shore, and at Kendall Cove, in Boylston, on the north shore, for an 
aggregate distance of 9,380 feet. In connection with the work of 
soil stripping, tree stumps, roots, logs and miscellaneous debris 
found along the shore entirely around the reservoir were collected 
and burned at a total cost, including the stripping of the soil, of 
$1,788.46. 

The improvement of a shallow flowage area on the east side of 
Thomas Basin, opposite the Oakdale Station of the Boston & Maine 
Railroad, which was begun in 1912 and mentioned in the last annual 
report, was completed early in the year. Including the work done 
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DIAGRAM SHOWING 

QUANTITY OF WATER STORED IN THE WACHUSEH RESERVOIR 
AND IN ALL THE STORAGE RESERVOIRS COMBINED 
DURING 1913 

JAN. FEB. MAR. APR. MAY JUN. JUL. AUG. SEP. OQ. NOV. DEC 
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in 1912, 2,350 cubic yards of loamy material were removed from the 
bottom of the reservoir and deposited along the shore in the form of 
an embankment having an area of about 0.6 of an acre. This em- 
bankment was faced on the side exposed to the water with boulders 
and cobbles from the excavation. On the surface of the fill and the 
adjacent shore of the reservoir 1,830 white pine and 375 arbor vitse 
trees have been planted. The cost of this improvement, including 
the work done in 1912, was $1,305.58. 

The work of repairing the concrete crest of the dam over which 
the flow of the Quinepoxet River is discharged into the reservoir was 
referred to in the report for 1912. The work has been continued 
during the past year, and all of the crest which showed any material 
signs of disintegration has been repaired by cutting out the disinte- 
grated concrete to a depth of from 2 to 3 inches and replacing it with 
Portland cement mortar secured to the sound concrete by means of 
iron bolts and wire netting. The amount expended for the work 
was $312.21. 

An area of about 2 acres, forming a part of the easterly portion of 
the North Dike, where considerable settlement of the material had 
taken place since the dike was built, and an area of 33^ acres on 
the westerly portion of the dike, where fire had destroyed the timber 
growth, have been graded, covered with loam, fertilized with 338 
cubic yards of sludge hauled from the Clinton sewerage filter-beds 
and seeded at a cost of $1,287.41. 

For the purpose of keeping cattle off the property of the Common- 
wealth, a 4-strand plain wire fence has been erected for a length of 
919 feet between land of the Board and Demetrius John, in West 
Boylston, and an equivalent length of fence has been erected by Mr. 
John. 

Standing and rowen grass from 422 acres of the marginal lands of 
the reservoir and the North and South dikes was sold at public 
auction for $3,436.50. This amount is somewhat less than that 
received the previous year, but is in excess of the average. 

The west shore of the Stillwater Basin, alongside the tracks of the 
Boston & Maine Eailroad, has, for a distance of 100 feet, been pro- 
tected from erosion with light riprap. 

Eight life preservers have been placed at the most dangerous 
points about the reservoir and dam for use in cases of accident. 

Brush and weeds have been mowed, raked and burned from all 
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h^hways frontiiig the property of the Board, from the face and 
riprap berm of the North and South dikes, and from the margin 
along the flow line of the reservoir. This work extended over 56.5 
miles and cost about $2,500. 

In the vicinity of the Wachusett Reservoir the Board owns 14 
houses, 10 of which are occupied by its employees engi^ed upon the 
care of the. works. During the past year $2,304.34 was expended 
upon repairs to these houses, of which $1,386.93 was paid for repairs 
to the Cook house and bam, on the Oakdale-Clinton Road, in fitting 
it for the use of one of the foremen. The amount received for rent 
of these houses was $1,244.84. 

WachtueU Dam and Grounds. — The dam, together with the adja- 
cent structures and grounds, is in good condition. Measures taken 
in 1912 to prevent leakage through the roof of the upper gate- 
chamber, described in the last annual report, proved efficacious until 
recently, when a slight leakage took place, which was stopped by 
applying another coat of IVIinwax. 

Asphaltum which was originally placed in the joints between 
the granolithic blocks on the top of the dam has been removed, 
except over the gate and bastion chambers, and replaced with Luxf er 
Prism compound. All iron fences on the dam, the ironwork in the 
upper gate-chamber, and the iron flash-board standards on the waste- 
weir have been pwited. The interior walls and ceiling of the upper 
gate-chamber were given two coats of Toch Brothers' **Konkerit," 
for the purpose of preventing further discoloration from alkali exud- 
ing from the brickwork and concrete. This treatment has not 
proved satisfactory and further experiments are in progress. 

A small masonry weir has been built under the railroad bridge 
below the dam, by means of which measurements can be taken of the 
water leaking through the flash-boards at the waste-weir. Two hun- 
dred and thirty cubic yards of sludge from the Clinton sewerage set- 
tling basins have been used as a fertilizer on the lawns about the 
dam. A bubbler has been attached to the drinking trough, in order 
to avoid the use of a public drinking cup. 

Sudbury Reservoir. — The surface of the water in this reservoir was 
2.46 feet below the crest of the overflow on January 1, 1913, and 
remained between 2.5 and 3.5 feet below the crest until March 20. 
For the greater portion of the time during the remainder of the year 
the water was kept above the crest by the use of stop-planks, but 
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on iMaoecs&cr ';! va^ ,.^ ot a foot below^tfae cieac jad 2^ feet 
"igrwr ^Jiiiaft « *.::ze r^cpmnni^ ot' the v^^k: Miiuir llumla hare been. 
Bfeftde <jo t-ro :jjnutt owned oy the Bond and oeenpiBd by its em^ 
jjibuyees. ^xa ^j^ Yzna *rtrcet aear tiie ^^lariborooirfitt lm ^M d* ^ JHid one 
at Fai^'^'ilie. TIj? oiriieT porticm ot the vod i}i the baBi isar liie Sud- 
ijUT}' Dan. 1ju( ^^tam rrriiAimded and the bem and iiriiiiiini^a hoose 
paixjXM^ A ViliaekiCK ^ *o. o.j wire tence, o39 feet lone; was bidh an a 
pottum <;< the property iinc bctwcca the iJo uumaMiea kh and Idm ^ 
Kaler^ aad a fence of the ;»ine pattern^ 352 feet lon^ on the fine 
betvem land 'd the ^ JonmiDiiwealth and J. F. CTiiirkermg^ A dreas- 
inf id Luam and ^.hemkai fertiiizer was placed on the top and ants 
slope ot tiie dam. 

Framin^kam Ruenmr So. L — Xo water was drawn hosa tins 
reservoir tor tiie supply of the Metropolitan District,, and water was 
wasted at the oudet dam tieariy ail of the time tfarongfaoiit tiie 
year, 

Framingham Regerroir Xo. 2. — No water was drawn hank this 
reservoir during the year for tlie supply of the Metropolitan Dis- 
tri<?t, and it remained fnlU except from Aognst 20 to Deeember 6, 
during which time it was kept about 3 feet below high water, in ordese 
to facilitate the widening of the Boston & Albany Railroad bridge 
which crosses the southerly end of the reservoir. The railroad bridge 
and roadbed have been widened so as to permit the hiying of two 
additional tracks and to provide for a ditch between the outer track 
and the reservoir, in which wash &om tiie roadbed can be div^ted 
from the reservoir. The slope of the railroad embankment has been 
]}f(}ii'vijf4\ hy riprap. The brurii growing along the ^ore at liie np- 
pi^r ^nd of the reservoir was cut and the ^ores cleaned, and the 
KrAHfii*d slopr^s of the embankment at the dam given a dressing of 
lottm And r'hfmir^al fertilizer, 

Frammffham Hsservnir No. S. — The greater portion of the water 
imr»rl in thr« Metropolitan District has been drawn from this reservoir, 
nnd It hftfi ht^u k<*pt nearly full throughout the greater part of the 
ynnr with wtttor from the Wachusett Reservoir. During October, 
Nnvonilmr and tJt'v^mhpf the reservoir surface was kept about 2 feet 
lirltnv flin «fonc» errst of the dam, in order to facilitate the cleaning 
iif tlin plinr^rt. No wnfer wtts Wftsted from the reservoir during the 
yrnf, 41ie land held around this feservoir for the protection of the 
tvnirr Btipi^l.v hnrt been Inorensed In area by the purchase of 3.48 
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acres of land from Myra F. Hessel for $2,500; 3.43 acres from A. O. 
Stensson for $450; and 2.41 acres from C. A. Nelson for $250. These 
parcels have been acquired at points where the width of the marginal 
land controlled by the Commonwealth was very narrow. 

Ashland, Hopkinton and Whitehall Reservoirs, -^ No water was 
drawn from any of these reservoirs for use in the Metropolitan Dis- 
trict, and they all remained substantially full throughout the entire 
year. At the Ashland and Hopkinton reservoirs dSbris has been 
removed from along the shores, and loam and chemical fertilizer 
spread on the grassed slopes of the dams. A No. 65 Wheelock wire 
fence, 790 feet long, was built on the property line between the Com- 
monwealth and H. M. and W. M. MacNear, below the Ashland Dam, 
in order to prevent cattle from obtaining access to the water in 
the channel below the reservoir. One cottage has been built near 
the shore of Whitehall Reservoir, and there are now 61 cottages 
near the shore, used by summer residents, also 129 boats of differ- 
ent kinds in use on the reservoir. 

Farm Pond. — The town of Framingham has drawn 276,300,000 
gallons from a filter-gallery alongside the shores of this pond, and 
85,400,000 gallons of water have been delivered into the pond from 
Framingham Reservoirs Nos. 1 and 2 through the Sudbury Aque- 
duct. 

Lake Cochituate. — The lake was 2.31 feet below high-water mark 
at the beginning of the year. It was substantially full and water 
was wasted at the dam at times from January 11 until June 23. A 
draft of 15,000,000 gallons per day for the supply of the District 
was maintained from August 11 until the end of September, lowering 
the water to elevation 141.82. After October 1 it rose slowly and at 
the end of the year stood at elevation 143.51, or 0.85 of a foot below 
high-water mark. The house occupied by the foreman has been 
painted and portions of the roof reshingled. A concrete basin has 
been built at the point where Bannister's Brook discharges into the 
channel which receives the surface drainage from the village of 
Cochituate, for the purpose of catching sand and other material 
brought down by the brook. The sand catcher consists of two 
basins, each 4 feet 3 inches wide x 33 feet 6 inches long, with side- 
walls of concrete, resting on a platform of 3-inch tongued and grooved 
plank, and is so arranged that the basins can be alternately drained and 
cleaned. The ,cost of the sand catcher and paved entrances to the 
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diversion channel was $967.47. Three 15-4nch Akron pipe drains, 
each 50 feet long, were laid for the purpose of draining the adjcxning 
land into the diver^n channel, at a coet of $277.81. 

MiseeUaTteous Work art the Sudbury WaJberaked. — Conffid»abfe 
work has been done in connection with the determination and mark- 
ing of the lines of property belonging to the Board hi Cedar Swamp. 
Thirty^six bounds made of reinforced Portland cement, and 27 24nch 
iron pipes from 7 to 20 feet long, have be«i placed to d^be the prop- 
erty lines at Cedar Swamp. Fourteen bounds have hexsn set at Fcam- 
ingham Reservoir No. 3, IS at Lake Codiitaate, 10 at the Sudbury 
Reservoir and 37 at Whitdiall Reservoir. The trees and Ixusii have 
been cut and removed along the lines of property bekmgmg to the 
Board in Cedar Swamp for a width of 5 feet and a distanee ol 13yl45 
feet, and at Whitehall Reservoir for a distance of 16,782 feet. 

Fifteen life preservers have been placed at diff»eot points about 
the reservoirs where it is thought they may be oi service in case of 
accidents. 

SotmCM FROM WHICH WaTEH FOB THE SUPPLT OF THE MeTRO- 
POLrTAN DiOTKICr HAS BEEX TAKEIT. 

An average of 84^30,000 gallons of water per day was drawn firom 
the Wachusett Reservoir through the Wachusett Aqueduct into the 
Sudbury Reservoir* The following quantities of water have been 
drawn for use in the Metropolitan District: — 

Daily Av€xace 

From the Sudbury Reservoir tfarou^ the Weston Aqueduct, . . 35,943,000 
From Frax&ingham Resenroir No. 3 through the Sudbury Aqueduct, 64,624,000 
From Lake Cochituate through the Cochituate Aqueduct, 2,425,000 



102,992,000 



The drainage area of Spot Pond furnished a daily average of 
317,000 gallons. 

Aqueducts. 

The Wachusett Aqueduct was in use during the whole or portions 
of 288 days, but as the flow of water through the aqueduct is largely 
governed by the operation of the turbines at the power station, the 
actual time used was but 150 days, 18 hours and 52 minutes. The 
total quantity of water drawn from the Wachusett Reservoir into 
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the aqueduct was 31,023,900,000 gallons, of which 28,527,600,000 
gallons, or 92 per cent., was used before its admission into the aque- 
duct for developing electric energy. The Westborough State Hos^ 
pital has drawn from the aqueduct 60,904,000 gallons, equivalent to 
a daily average of 167,000 gallons. The work done in connection 
with the maintenance of the aqueduct has included the removal of 
sods and bunch grass along the high-water mark of the open channel, 
for a distance of 4,785 feet, at a cost of $189.46; the construction of 
302 feet of fence adjacent to land of Michael Wyzenski in North' 
borough; 472 feet alongside the Northbc^ough Road in South* 
borough; and 668 feet between land of the BoMrd and pasture land 
of F. H. BaUou in Southborou^ Wheelock wire fence was used in 
all cases. The ironwork in the terminal chamber, the iron pipe rail 
fences on the Assabet bridge and at the crossing of Bartlett Street, 
in Northborough, and fences and other ironwork at six highway bridges 
and two dams along the open channel have been painted with Smithes 
durable metal coating. Six acres of land in Marlborough, lying on 
the south^y side of the open channel, about one quarter of a mile 
bdow the taminal chamber, have been cleared. This area was 
covoed with oak, chestmit, birch and apple trees which were badly 
infested with gypsy and brown-tail moths and the chestnut bark 
disease. The wooden covers over two supply wdls, from which 
water is supplied to a few takers in West Berlin, have been replaced 
with more permanent covers composed of 4-inch reinforced con<^ete 
slabs, supported by I beams, at a cost of $223.65. 

The Svdlmry Aqueduct was in use during pc^rtions of 364 days and 
carried to Chestnut IBll Reservoir a daily average of 64,624,000 
gallons, which was 9,597,000 gallons per day less than during the 
previous year. On August 13 and 14 the aqueduct was used to 
convey 85,400,000 gallons of water from Framingham Reservoirs 
Nos. 1 and 2 to Farm Pond. Fences have been built, rebuilt or re- 
paired along the line of this aqueduct as follows: 180 feet of wooden 
fence with two 2-inch x 6-^nch rwls on both sides of Leach's Lane at 
South Natick; 158 feet of fence of the same pattern on both sides of 
Cartwright's Lane at Wellesley; 32 feet on the northwesterly side of 
Kendall Street at Sherborn; 799 feet on both sides of Brook Street 
at South Natick; 312 feet on both sides of Great Plains Avenue at 
Wellesley; 90 feet on the easterly side of Forest Street at Wellesley; 
273 feet on the west side of the westerly crossing of Wellesley Ave- 
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nue; 444 feet on both sides of Brookside Road at Wellesley; 200 feet 
on both rides of Oakland Street at Wellesley; and 252 feet on both 
sdes of the easterly crossing of Wellesley Avenue, a total of 2,742 
feet. No. 65 Wheelock wire fence has been built for a distance of 
336 feet on the property line on the south side of the aqueduct, east- 
erly from Great Plains Avenue in Wellesley, and 3,026 feet on prop- 
erty lines at Kurd's embankment. Board rail fences have been 
repaired for a distance of 583 feet. A concrete floor has been placed 
in the middle compartment of the storehouse near the west siphon 
chamber. Twenty-five thousand, three hundred pounds of chemical 
fertilizer have been spread on the surface of the embankments for an 
aggregate length of 28,400 feet of the aqueduct, at a cost of $414. 
The iron beams and rafters which support the slate roof at the gate- 
house at Farm Pond and at the west siphon chamber, the iron fence 
' on the Waban bridge, the doors of the siphon and waste-weir cham- 
bers, and the manhole covers along the line have been cleaned and 
given one coat of paint, and the wooden steps at the east and west 
siphon chambers and Echo bridge hav^ been oiled. 

The Cochituate Aqueduct was in use on 62 days during the year. 
Minor repairs have been made to the aqueduct and connected struc- 
tures, as follows: a new floor, composed of steel grating supported 
by 5-inch I beams has been placed in the pipe chamber on the east 
side of the Charles River, in place of the old floor which was in poor 
condition, and which was also so low that it was under water when 
large quantities of water were run through the aqueduct. The drive- 
way leading to this chamber has been graded so that the building can 
be reached by teams. The doors of the pipe and waste-weir cham- 
bers and the manhole covers have been painted. The interior of the 
aqueduct was inspected but not cleaned, as it was not considered 
necessary. Seven single cartloads of stone which had fallen or be- 
come loosened from the roof of the Newton tunnel during the con- 
struction of the supply pipe line tunnel near by were removed. 

The Weston Aqueduct was in use for conveying water from the 
Sudbury Reservoir to the Metropolitan District throughout the year 
except for four hours on January 13 and between March 18 and 
April 10, while the section of the aqueduct, 5,660 feet long, between 
the Weston Reservoir and the terminal chamber was being cleaned 
and repaired- The total quantity of water delivered through the 
aqueduct for the year was 13,119,200,000 gallons, equivalent to a 
daily average of 35,943,000 gallons. The cleaning of the aqueduct 
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was done in the following manner: two gangs' of men were employed 
one beginning at each end of the section to be cleaned and working 
toward each other. One gang used water and hand brooms in 
cleaning the sides and top of the aqueduct, a wagon with a tank 
body being used when cleaning the top. The second gang made use 
of the gasolene power sprayer by which water under 200 pounds' 
pressure was discharged against the interior surface of the aqueduct. 
This method proved more efficients more economical and quicker 
than the hand method. T}ie cleaning of the bottom was done 
with push brooms operated by hand. The ironwork of the gates 
and stop-plank grooves in the screen and terminal chambers was 
thoroughly scraped, dried by the use of torches, and painted with 
two coats of red lead and oil. When the aqueduct was first emptied 
it was found that water was flowing in through small crevices in 
the brick and concrete, the greater number of which were between 
stations 659 and 671, where the aqueduct is generally in tunnel. In 
this section 1,400 leaks in the tunnel lining were repaired by driving 
and calking wedge lead, tea lead or lead wool into the joints. The 
cost of cleaning and repairing this section of the aqueduct was as 
follows: — 





Labor. 


Materials. 


Total. 


Cleaning aqueduct, 

Cleaninc and painting ironwork, .... 
Repairing leaks in masonry, 


$270 05 
121 00 
96 75 


14 58 
2127 
37 10 


1274 63 
142 27 
133 85 




1487 80 


962 95 


1550 75 



The exterior of the 90-inch steel pipe, through which the water 
is carried over the Sudbury River, and the ironwork in siphon 
chamber No. 1 have been painted. Witch grass roots have been 
planted on an area of about 10,000 square feet on the south slope of 
the aqueduct embankment near siphon chamber No. 2. 

Sixteen thousand, eight hundred pounds of chemical fertilizer 
were spread on the aqueduct embankment for a distance of 21,000 
feet, at a cost of $289. 



Sewers along Sudhury and Cochituaie Aqueduct Lines. 
No new sewers have been constructed during the year to receive 
the drainage from houses in close proximity to the aqueducts, but 
two houses in Newton were connected with sewers built in 1912. 
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A payment of $4,990.61 has been made to the city of Newton during 
the year on account of sewers built in Grant Avenue and Hammond 
Street in 1912. 

Pumping Stations. 

Sixty-seven per cent, of the water supplied to the Metropolitan 
District has been pumped at the two stations at Chestnut Hill 
Reservoir, and the remainder has been delivered by gravity. The 
total quantity pumped at the five stations was 28,672,920,000 gal- 
lons, which was 12.7 per cent, less than in 1912. The cost of operat- 
ing the stations was $98,166.39, equivalent to $3,424 per million 
gallons pumped. The total cost was less than for the previous year, 
but the cost per million gallons shows an increase of $0,226, due to a 
reduction in the amount* pumped. 

Coal for use at the several stations has been delivered into the 
bins, as follows: — 



Bt whom FCHNI8HED. 



I To!fS. 



Lei 






I 
I 



•I 

OQ 

I 



I 
o 

H 

1i3 



GarmA^Tje£>Euird Coal Compsjiy, biiummou£, 
GomUiD-LeQEiard Co&l Company^ bituminouiti 
CorEELBn-LeoBArd Coal Company, bituminDus, 
GonauD-Lcnaard: Coal Company^ bi turn i nous, 
C W. CUflin & Cq., buckwheat iinthnidtt^. 
C. W, ClaAin & Co.f buckwheat anthracite, 
C, W. ChiSJD 4t Co., buckwhcutt anthraeite, 
C« Wk Claflln it Co., buckwheat jiotbraf^it'!!, 
Look« Cufd Gompany, bitimjiiLOtis, 
Lotk? Coal Compoijy, hitumiiioiia. 
Locks Coul Cpm^iiftny, .jcrwrung,-*, 
Bador Coal Company, hi turn mom, 
Bader Co^I Co qi puny, bituiriiiuiii!], 
Koiibury Coal Com pan y, bittuninoufl, 
^prin^ Goal Company, bUuminoufl, 
Goi'maii- Leonard Coul Company, bituminous, 
E. D, Towjiaend CoaI Compariyt bkumukouHi 
J. Ah Whittemore's Sdujs. scri^enlDp, 
Roxbury CoflJ Gompaoy, poa^^ 

Total groM tons, bituminoua, 

Total groM tons, anthracite, . 

Total groM tons, anthracito screenings, 
Average price per gross ton, bituminous, 
Average price per gross ton, anthracite. 
Average price per gross ton, anthracite screenings. 



110.76 
1,610.71 



113.21 
79.29 



,945.89 
,314.41 



275.00 
504.06 



428.26 
301.68 
417.37 



274. IS 
156.41 



8.89 
86.70 
141.74 
47.50 
48.43 
24.15* 



1,621.47 
192.50« 

4*02 
3.07« 



4,260.30 
779. 06« 

3T9I 
2.90« 



729.94 



417.37 
4.99 



2.50 



43Q.54 
4T47 



284.83 



48.43 
4.30 



2.52 



$4.28 
4.00 
3.95 
3.87 
3.09 
3.04 
2.91 
2.89 
5.15 
4.78 
2.50 
4.51 
4.40 
5.32 
4.61 
4.11 
4.11 
2.52 
5.88* 



> Includes cost of unloading coal from cars and all exx>6n8es incidental to storage of the ooal. 

* West Roxbiuy station. 

* Buckwheat. 
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Bituminous coal has been purchased under contracts which pro- 
vide for a deduction from the contract price in case the coal contains 
less than 14,700 British thermal units or more than 8 per cent, of 
ash, and for a bonus for coal containing more than 14,800 British 
thermal units. The following table shows the results of the tests 
made of the several kinds of coal received: — 



KiKD OP COAI.. 



British 

Thermal 

Units. 



Peroentage 

of Volatile 

Matter. 



Percentage 
of Ash. 



Percentage 

of 
Moisture. 



Beaver Run, . 
Sterling, . 
Sonman, . 
Georges Creek. 
Now River, 
Vulcan, . 
Carbon Forge, . 
Condor, . 



61 
17 
10 
9 
8 
2 
1 
1 



14,554 
14,772 
14,710 
14,537 
14,S44 
14.917 
14,841 
14,970 



17.40 
21.89 
17.91 
18.19 
17.23 
21.39 
17.92 
17.67 



804 
6.84 
6.84 
7.94 
5.80 
5.62 
6.21 
5.32 



2.76 
2.83 
3.33 
2.37 
2.90 
3.17 
2.18 
2.72 



Chestnut Hill Pumping Stations. 
At these stations a daily average of 32,299,000 gallons of water 
was raised 121.71 feet for the supply of the southern high-service 
district, and a daily average of 37,651,000 gallons was raised 39.07 
feet for the supply of the low-service districts and for the northern 
high-service district. Statistics relative to the operation of the 
several engines at these stations are as follows: — 



Pumping Station No. 1. 



Engines 

Nos. 
land 2. 



Engine 
No. 8. 



Engine 
No. 4. 



Pumping 

Station 

No. 2. 



Engine 
No. 12. 



Totals. 



Daily pumping capacitv (gallons). 
Total quantity pumped (million gallons), 
Daily average quantity pumped (gallons). 
Coal used in pumping (pounds), . 
Gallons pumped per pound of coal, 
Average lift (feet), .... 

Cost of pumping: — 

Labor, 

Fuel, 

Repairs 

Oil, waste and packing, 

Small supplies, 



U6,000.000 

459.35 

1,258,000 

1,212.759 

378.76 

133.99 



$2,054 90 

2,189 62 

338 72 

44 10 

42 30 



20,000,000 
23.56 
65.000 
29,525 
797.97 
120.15 



183 63 

52 98 

13 79 

1 80 

1 72 



Totals, 

Cost per million gallons pumped, 

Cost per million gallons raised 1 foot high. 



14,669 64 

110.1658 
.0759 



$153 92 

$6.5331 
.0544 



30,000,000 

3,991.82 

10,937,000 

2,783.226 

1,434.24 

119.19 



$9,808 56 

5,012 72 

1,902 24 

210 50 

201 91 



40.000,000 

7,314.38 

20,039.000 

4.921,045 

1.486.35 

122.82 



$7,622 69 

8,364 56 

1,114 10 

357 69 

176 18 



106.000.000 

11,789.11 

82.299.000 

8.946.555 

1,317.73 

121.71 



$19,569 78 

15,619 88 

3,368 85 

614 09 

422 11 



$17,135 93 

$4.2928 
.0360 



$17,635 22 

$2.4110 
.0197 



$39,594 71 

$3.3586 
.0276 



1 8,000,000 each. 
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CbeBtnat HQl 

Pnmpinc Statirm 

No. 2. — Eag^BtM 

Nob. 5, « and 7. 

Daily pumping capacity each engine (gallons), .... 35,000,000 

Total quantity pumped (gallonfi), ....... 13,742,460,000 

Daily average quantity pumped (gaUons), 37,651,000 

Total coal used (pounde), 5,061,095 

Galloxtf pumped per pound of coal, 2,704.63 

Average lift (feet), 39.07 



Cost of pumping: — 

Labor, $18,469 74 

Fuel, 8,491 03 

Repairs, 1,217 83 

Oil, waste and packing, 275 39 

Small supplies, 135 65 

Total, $28,589 64 

Cost per million gallons pumped, $2.0804 

Cost per million gallons raised 1 foot high, .0532 



Compared with the corresponding figures for the year 1912 the 
quantity pumped at both stations was 3,749,110,(X)0 gallons less; 
the coal used 2,455,602 pounds less; the total cost of pumping 
$6,389.61 less, and the cost of labor $981.27 less. 

The greater part of the pumping for the southern high service has 
been done by Engine No. 12 at Station No. 2, and advantage has 
been taken of the opportunity to make repairs at Station No. 1 
which could not have been conveniently done with the engines in 
operation at that station. The maple floor in the old portion of the 
engine room, built by the city of Boston in 1887, has been replaced 
by a floor composed of 9-inch x 9-inch Welsh tiles, laid on a bed of 
concrete reinforced with expanded metal of a pattern known as 
" Self-sentering.*' The expanded metal, concrete and tile form a 
layer about 3 inches in thickness which rests upon the old hard 
pine floor beams which supported the wooden floor. The cost of 
this floor, covering 4,000 square feet, including the removal of the 
old floor, was as follows: — 
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Penn Metal Co., "SelfHsentering," $255 78 

L. L. Rinaldi & Co., Welsh tUes, 737 82 

Samuel Shaw & Co., laying tiles, 415 93 

Cement, sand, ironwork, etc., 261 80 

Labor by maintenance force, 694 67 



Total, $2,366 00 

Cost per square foot, $0,591 

The toilet fixtures used in connection with the superintendent's 
office, which were of obsolete pattern and in poor condition, have 
been replaced by modern fixtures at a cost of $233.57. 

The site of this pumping station was filled to a depth of from 10 to 
15 feet about the year 1866, when Chestnut Hill Reservoir was built, 
with stumps and other material of a perishable nature. When the 
station was built the walls of the building and the engine foundations 
were carried down to solid ground, but the boiler foundations and 
the floors of the boiler room and engine room basement were sup- 
ported on the filled land. From time to time during the past fifteen 
years it has been found necessary to place more solid foundations 
imder the boilers, and during the past year about 765 square feet of 
the concrete floor of the engine room basement, which had badly 
settled and cracked, has been removed and replaced with a new 
concrete floor. The toilet room in this part of the basement has 
been repaired and rearranged, and the old wooden lockers used by 
the employees have been replaced by 22 portable steel lockers each 
18 X 18 X 72 inches. The cost of these changes was as follows: — 

Labor and materials used in connection with floor and drains, . $482 69 

Slate and plimibing work, 153 35 

Steel lockers, including cost of assembling, 163 77 



$799 81 



The foundation of the economizer and the floor of the boiler room 
are badly settled, and it is planned to repair them during the coming 
year. 

A new locker room and lavatory was completed and placed in serv- 
ice at Pumping Station No. 2 on April 8, 1913. This room is 30 
feet 2 inches long, 14 feet 11 inches wide, and 11 feet 2 inches high. 
It is located in the coal house, the walls of which form two sides of 
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the room, the other sides being made of f^rrolithic plates secured to 
a steel framework and plastered on both sides to give a total thick- 
ness of 2 inches. The floor is of concrete 4 inches thick, with a 
granolithic surface, and plastered on the underside. The ceiling is 
composed of ferrolithic plates and cement mortar, 2 inches in thick- 
ness. The room contains 3 shower baths, 3 vitreous china lavato- 
ries and 32 steel lockers, each 18 x 18 x 72 inches. Ventilation for 
the room is provided by an 8-inch galvanized iron pipe connected 
into the space between the flue and the outer wall of the main 
chimney. This ventilator pipe has inlets, controlled by dampers at 
both the top and bottom of the room. The cost of this room and 
fittings was as follows: — 

Structural steel furnished and erected by the Smith Erecting & Con- 
tracting Co., $420 00 

Ferrolithic plates and mason work, Robert Gallagher Company, . 5^00 

Plumbing and slate work, H. W. Orr Company, 355 25 

Ventilating pipe, F. E. Woodward & Co 14 00 

Hardware, lumber, floors and windows, 81 89 

Labor, carpenters and laborers from maintenance force, 215 89 
Labor, pimiping station employees, steam piping, electric wiring, 

placing ventilating pipe, painting, etc., 144 08 

32 Durand steel lockers, including erection, 234 40 

$2,005 51 

The lowest of several bids received on August 30, 1912, for the 
construction of this room was $2,690, and this bid did not include 
the cost of the steel lockers and other items given above, amounting 
in the aggregate to $358.40, so that by rejecting the first bids, sub- 
dividing the work between several contractors, and doing a portion 
of the work with our own employees, a saving of over $1,000 was . 
effected. 

A contract has been made with the Green Fuel Economizer Com- 
pany of Matteawan, N. Y., for the reconstruction of the economizer 
which was installed at Station No. 2 when the station was built. 
The reconstructed parts were received at the station during the last 
week in the year. 

The steel channel beams which support the track in the coal 
house have been covered with concrete, and the concrete has been 
carried about 2 feet higher than formerly around the steel columns, 
in order to protect them from corrosion by the bituminous coal. 
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During May the entire woodwork cl both pumping stations, with 
the exception of the monitors on the roof of Station No. 2, was 
painted one coat, and the doors were painted two coats. All the 
interior woodwork in the engine rooms, (^oe and toilet rooms, 
except the ceilings, was cleaned and given a coat of varnish, and a 
considerable part of the surface was given two coats. The cost of 
this work was S645.30. 

Spot Pond Pumping Station. 
The following are statistics relating to operations at this station, 
where water is pumped to the FeUs and Bear HUl reservoirs for the 
supply of the northern high-service district: — 

Total quantity pumped (gallons), 2,600,880,000 

Daily average quantity pumi)ed (gallons), 7,126,000 

Total coal used (pounds), 2,230,505 

Gallons pumi)ed per pound of ooal, 1,166.05 

Average lift (feet), 127.41 

Engine No. 8 operated (hours), 58 

En^ne No. 9 operated (hours), 3,104 

Quantity pumped by Engine No. 8 (gallons), 24,990,000 

Quantity pumped by Engine No. 9 (gallons), 2,575,890,000 

Cost of pumping: — 

Labor, $8,970 15 

Fuel, 4,176 06 

RepaiiB, 386 19 

Oil, waste and packing, 259 67 

Small supplies, 176 44 

Total for station, $13,968 51 

Cost per million gallons pumped, 5.3707 

Cost per million gallons raised 1 foot high, .0422 

There has been a reduction in the cost of fuel and repairs, and the 
cost per million gallons raised one foot high shows a slight reduction. 
The exterior wood finish of the pumping station has been painted and 
the interior finish varnished by the C. P. Hicks Company of Maiden 
for $300. Early in the year a new florfr, composed of 3-inch hard 
pine plank, was laid in the coal house by the pumping station 
employees, at a cost of $192.90, including both stock and labor. 
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ArUn^fion Puwtpin§ Siaiiom. 
The statistics rdatire to the operation of this station for the year 
1913 are as fdlows: — 



Total quantity pumped (galkMis), 

Daily aTerage qoantity pumped (gaDons), 

Total coal used (pounds), 

GaDoDS puiiq)ed per pound of coal, 

ATerage lift (feet)/ 

Engine No. 10 (^wrated (hours), 

Ikigine No. 11 opoated (hours). 

Quantity punq)ed by Engine No. 10 (gallons), 

Quantity pumi)ed by Engine No. 11 (gaDoos), 



247,580,000 

678,000 

914,775 

270.65 

283.54 

5,301 

435 

234,960,000 

12,^0,000 



Cost of pumping: — 

Labor, $5,610 08 

Fud, 1,857 46 

BepaiFB, 194 20 

Oil, waste and pading, 88 15 

Small supines, 141 71 

Total fa- staticm, $7,891 60 

Cost per millioo gaDons pumped, $31.8749 

Cost per miDkxi gallons raised 1 foot hi^ .1124 

The total cost of operating the station was less than in 1912, but 
the quantity pumped was also less, and the cost per million gallons 
raised one foot high was increased. 



West Rodmry and Hyde Park Pumping Stations. 

On January 16 one of the engines at the new Hyde Park pumping 
station was started, and at the same time the pumps at the West 
Rozbury station were stopped. Since that date all water pumped 
for the southern extra high service has been pumped at the Hyde 
Park station, except during 9 hours and 35 minutes on April 27, 
while work was in progress on the main through which water is sup- 
plied to the Hyde Park station. 

The following statistics of cost and work include the operations at 
both stations: — 
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i HydePtek 

I Pumping 

I Statacm. 

I 



West 
BoibuiT 
Pummiic 
StaUon. 



Total quantity iminpad (gtOaoB), 
Daily average quantity pumped ^alkns). 
Total ooal used (pounds). .... 
Gallons pumped per pound of ooal, 

Avence lift (feet). 

Engine No. 13 operated (hours). 
Engine No. 14 opecated (hours). 
Quantity pumped by Engine No. 13 (gallons). 
Quantity pumped by Engine No. 14 (gallons). 
Cost of pumping: — 

Labor., 

Fuel 

Repairs. 

Oil, waste and packing, .... 

Small supplies 

Total for station, 

Cost per million gallons pumped. 

Cost per million gallons raised 1 foot high. 



279.550,000 

037.884 

445.23 

123.40 

3300 

2,018 

163,680,000 

115.870,000 



13.335.000 

56,017 
237.93 
130.48 



126.7088 
.2164 



$49.1541 
.3767 



292,885.000 



683,931 
428.24 



S5.956 21 

1,817 76 

349 49 

134 66 

363 81 



68.121 93 
$27.7308 



Consumption of Water. 

The daily average quantity of water consumed in the eighteen 
municipalities supplied from the Metropolitan Works during the 
year 1913, as measured by Venturi meters, was 103,847,700 gallons, 
equivalent to 94 gallons per capita in the district supplied. The 
daily average consumption was 12,383,000 gallons less than during 
the previous year, somewhat less than during any year since 1901, 
and less per capita than in any year since 1895. 

The daily average consumption of water in each of the cities and 
towns supplied from the Metropolitan Works during the years 1912 
and 1913, as measured by meters, was as follows: — 
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DIAGRAM SHOWING 

Average Rate of Consumption of Water 

IN THE Metropolitan District in 1913 
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In 13 of the 18 municipalities supplied the consumption was less 
than in 1912. The large reduction in the quantity used as compared 
with that of the previous year was due, largely, to two causes, — 
the more general. use of meters and the unusually mild weather 
during the winter of 1912-1913. It will be seen from an inspection 
of the diagram facing page 70, that the consumption during the 
summer months was from 5,000,000 to 12,000,000 gallons less than 
for the corresponding time in the previous year, while the con- 
sumption during January and February was about 25,000,000 gal- 
lons per day less in 1913 than in 1912. The average temperature 
of the air for these winter months was 32*^ in 1913 as compared with 
22^ in 1912. 

The diagram facing this page shows the average daily per capita use 
and the rate of use between the hours of 1 and 4 a.m. in the several 
municipalities. The average daily rates varied from 39 gallons in the 
town of Milton to 123 gallons in the town of Nahant, but the per capita 
use in Nahant is very large during the summer, for the reason that 
the town has a very large summer population, for which no allow- 
ance is made in the census population, upon which the per capita 
consumption is based. The average daily per capita consumption 
in the cities of Boston and Medford and the towns of Winthrop and 
Stoneham for the year 1913 was less than the average rate of use in 
the same municipalities between the hours of 1 and 4 a.m. during 
the year 1908, indicating that the total daily use is now less than 
the use and waste during the night hours before the more general 
introduction of meters. 

The diagram on page 72 shows graphically the changes which have 
taken place in the total and per capita use of water since the year 1890, 
in the district now supplied from the Metropolitan Works. Prom 1890 
to 1902 the quantity used increased very rapidly, and it seems prob- 
able that if no means had been adopted to restrict the waste of 
water, the consumption of the Metropolitan District would, at the 
present time, be 60,000,000 gallons per day greater than it now is, 
and that the District would be expending several million dollars in 
procuring an additional supply of water. 
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DIAGRAM SHOWING 

CONSUMPTION OF WATER 

IN THE 

METROPOLITAN WATER DISTRICT 

AS SUPPLIED IN 1913 

FROM 1890 TO 1913 
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Metering of Service Pipes. 
The placing of meters on all new services and on 5 per cent, of 
those unmetered on December 31, 1907, in conformity with chapter 
52 of the Acts of the year 1907, has been continued during the year, 
and the following table shows the results accomplished in the several 
municipalities: — 



City or Town. 



Boston, 
Somerville, 
Maiden, 
Chelaea, 
Everett, 
Quincy, 
Medford, 
Melrose, 
Revere, 
Watertown, 
Arlington, 
Milton, 
Winthrop, 
Stoneham, 
Belmont, 
Lexington, 
Nshant, 
Swampscott, 
Totals, . 



4,276 
411 
14 
240 
252 
230 
179 
119 
138 



55 



100 
65 



6,148 



MsTfiSS BET ON OlO SERVICES. 



1908. 



84 
732 

43 
198 
338 
358 
857 
2,432 

85 



108 



213 
116 



113 



264 



5,971 



1909. 



5,503 
621 

62 
756 
255 

33 
927 
135 
184 



56 



975 



70 
40 
142 



9,984 



1910. 



5,481 

501 

8 

779 

277 

423 

1.555 

7 

110 



63 



706 
186 



10,206 



1911. 



6,487 

670 

2 

1.092 

285 

1.680 

178 

5 

176 



127 



6 
155 



10,£ 



1912. 



6.022 



132 

215 

1.090 



154 



261 



252 



1913. 



5,600 

508 

2 

33 

235 

647 

7 

157 



349 



8,732 7,735 



1,489 

255 

114 

86 

109 

396 

301 

95 

245 

166 

132 

91 

85 

46 

115 

103 

33 

76 



3,936 



i. 

'32 
if 



255 
112 
86 
134 
609 
303 
95 
233 
192 
132 
91 
81 
43 
115 
88 
33 
75 



4,565 



100,626 
12.827 
7,568 
4,768 
5,686 
8,564 
5,091 
3,784 
3,971 
2,417 
2,409 
1,678 
2,740 
1.544 
1,242 
1,063 
620 
1,702 



168,300 



I 



I. 
.as 



41,654 
7,856 
7,512 
4,693 
2,260 
7,381 
6,073 
4,041 
1,985 
2,425 
2,438 
1,678 
2,667 
1,337 
1,242 
843 
371 
1,702 



97,158 






41.39 
61.25 
99.26 
98.43 
39.75 
86.19 
100.00 
100.00 
49.99 
100.00 
100.00 
100.00 
100.00 
86.59 
100.00 
79.30 
59.84 
100.00 



57.61 



^ The number of new meters installed and the number of new services equipped with meters seldom 
agree exactly for the reason that service pipes are installed but meters are not set until the buildings are 
permanently occupied. 



During the year there was a net increase of 11,798 in the number 
of meters in use, and at the end of the year 57.61 per cent, of the 
168,300 services in use were provided with meters. In ten of the 
municipalities practically all of the services are now metered. 
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Water supplied Outside the Metropolitan District. 
During the year 1913, 385,927,200 gallons of water were supplied 
by the Metropolitan Works for use outside the Metropolitan Water 
District, as follows: — 



Placxs supplied. 


Total 
Quantity 
(Qallonsy 


Average 

Daily 
Quantity 
(Gallons). 


Times during which 
Water was supplied. 


Amounts 
charged 

Water 
supplied. 


Weetborough State Hospital, 

From Filtei>gallery at Farm Pond, . 

United States Government: — 
Peddock's Island, . . . . 

Town of Saugus, 


60,904,000 

6,700.000 

276,300,000 

37,262,000 
4,761,200 


167,000 

18,356 

756,984 

102,100 
13,000 


May, 4 dhyn, 
July, 22 days, 
August, 9 oasrs, . 
September, 1 day, 
October, 2 days, . 
November, 10 days, 
December, 26. days. 


11,827 12 

160 80 

529 89 

2,336 58 
280 00 



Quality of Water. 

About 82 per cent, of the water used in the Metropolitan District 
during the year was drawn from the Wachusett Reservoir; the 
remainder from the Sudbury Reservoir, Framingham Reservoir No. 3 
and Lake Cochituate. The water delivered from the taps has had 
less color, and the results of both chemical and biological examina- 
tions compare favorably with those of previous years. Weekly 
microscopical and bacterial examinations have been made in the 
laboratory of the Board, and chemical examinations have been fur- 
nished by the State Board of Health. There have been made 2,422 
microscopical and 1,105 bacterial examinations of the water from 
various parts of the works, and the results of 392 chemical examina- 
tions have been received from the State Board of Health. 

The results of the examinations of water drawn from a tap in 
Boston for alternate years since 1897 are given in the following table, 
and tables giving further details of the chemical and biological exam- 
inations will be found in Appendix No. 2. 
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U97. 


1899. 


1991. 


199S. 


1996. 


1997. 


1999. 


1911. 


1913. 


Stats Board of Hbalth 




















EXAMINATIONB. 




















Color (plAtinum standard), . 


0.55 


0.38 


0.29 


0.29 


0.24 


0.22 


0.18 


0.25 


0.13 


Total residue, .... 


4.82 


3.70 


4.43 


3.98 


3.86 


3.83 


3.46 


4.18 


3.96 


lioss on isnition 


1.84 


1.80 


1.64 


1.50 


1.59 


1.40 


1.43 


1.66 


1.15 


Free ammonia, .... 


0.0009 


0.0006 


0.0013 


0.0013 


0.0020 


0.0013 


0.0011 


0.0015 


0.0014 


^«^biunir^^ • 


0.0193 


0.0136 


0.0158 


0.0125 


0.0145 


0.0129 


0.0128 


0.0156 


0.0150 


0.0177 


0.0122 


0.0143 


0.0110 


0.0124 


0.0109 


0.0103 0.0128 


0.0120 


*°^®"^» 1 suspended. . . 


0.0016 


0.0014 


0.0015 


0.0015 


0.0021 


0.0020 


0.0026 0.0029 


0.0026 


Chlorine, 


0.40 


0.24 


0.80 


0.30 


0.35 


0.33 


6.28 


0.38 


0.35 


Nitrocen as nitrates. 


0.0137 


0.0137 


0.0173 


0.0142 


0.0083 


0.0068 


0.0034 0.0029 0.0064 


Nitrocen as nitrites. 


0.0001 


0.0001 


0.0001 


0.0001 


0.0001 


0.0001 


0.0000 0.0000 


0.0000 


Oxyoen oonsumed, .... 
Hardness 


0.64 


0.35 


0.42 


0.39 


0.35 


0.82 


0.25 


0.33 


0.26 


1.6 


1.1 


1.7 


1.5 


1.4 


1.8 


1.3 


1.4 


1.5 


Mbtbopolttan Watbb and Sew- 




















SBAOS BOABD EXAMINATIONS. 




















Color (platinum standard). . 
Turbi<fity, 


0.59 


0.32 


0.34 


0.35 


0.28 


0.27 


0.23 


0.22 


0.16 


. - 


— 


2.0 


2.2 


1.9 


2.2 


2.6 


2.2 


1.9 


Total organisms. .... 


351 


192 


243 


286 


528 


427 


1,959 


735 


410 


Amorphous matter, 


177 


201 


38 


36 


37 


47 


97 


76 


80 


Bacteria, 


105 


117 


162 


126 


231 


176 


195 


197 


140 



NoTB.— Chemical analyses are in parts per 100,000, organisms and amorphous matter in standard 
units per cubic centimeter, and bacteria in number per cubic centimeter. The standard unit has an 
area of 400 square microns, and by its use the number of Diatomace« are decreased, and the number of 
Chlorophyces and Cyanophycee are very much increased, as compared with the number of organisms. 



A small growth of Synura appeared in the Wachusett Reservoir in 
October, which gave a faintly oily odor to the water, but this lasted 
only a few days, and with this exception the water in the reservoir 
was free from objectionable tastes and odors throughout the year. 

Dinobryon, Uroglena and Synura were present in small numbers 
in the Sudbury Reservoir throughout the year, but not in suflScient 
numbers to cause objectionable odors. A growth of Chlamydomonas 
appeared in this reservoir in August and continued until early in Octo- 
ber, giving the water at times a faintly or distinctly disagreeable odor. 

A growth ©f Uroglena appeared in Framingham Reservoir No. 3 
about the middle of June, lasted two weeks, and gave a faintly oily 
odor to the water. A growth of Chlamydomonas appeared in this 
reservoir late in September and caused the water to have a faintly to 
distinctly disagreeable odor during the month of October. This 
organism continued in the water in smaller numbers until the end of 
the year. 

No water was drawn from Framingham Reservoir No. 2, or the 
Ashland, Hopkinton and Whitehall reservoirs for the supply of the 
District. With the exception of Whitehall Reservoir, where there 
were growths of Uroglena, Synura and Dinobryon during February 
and March, all of these reservoirs have been free from growths of 
objectionable organisms. The color of the water in these reservoirs 
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has varied from 27 to 186, while that of the water drawn from the 
Sudbury Reservoir and Framingham Reservoir No. 3, for use in the 
District, has had an average color of 13. 

A large growth of Aphanizomenon was present in Lake Cochituate 
throughout the year, and the water had a disagreeable odor the 
greater portion of the time. A distinctly oily taste and odor was 
given to the water of the lake during the month of May by a growth 
of Uroglena. 

Small growths of Uroglena, Chlamydomonas, Dinobryon and 
Synura have occurred in the several distributing reservoirs and for 
short periods have given the waters a slightly unpleasant taste, 
but very few complaints of the quality of the water furnished have 
been received. 

Sanitary Inspection. 

William W. Locke, with two assistants, has been continuously 
employed in inspecting the premises, 9,150 in number, on the several 
watersheds, and in taking such action as necessary to enforce the 
rules and regulations relative to the pollution of the water supply. 
Speciar inspectors have been employed during the summer season to 
see that the regulations of the Board relative to bathing, boating 
and fishing were obeyed.' For the greater portion of the time from 
June 21 to November 1 the Boston & Albany Railroad was engaged 
in widening the bridge and roadbed which cross Framingham Reser- 
voir No. 2, near Ashland, and during this time an inspector was kept 
on the ground to see that precautions were taken to prevent pollution 
of the supply. The expense of this inspection, amounting to $491.36, 
is to be paid by the railroad. Twenty-five permits lo cut ice for 
private use were granted at the Waushacum Ponds, in Sterling, and 
at the Framingham and Sudbury reservoirs, Waushakum and Dudley 
ponds, Whitehall Reservoir and Sudbury River, and the work of 
cutting and harvesting the ice was inspected. 

For violating the rules relative to fishing and bathing, thirteen per- 
sons were summoned into court and fined from $2 to $5 each, and the 
fishing permits givun to ten other persons were revoked. 

The results of the inspection of the watersheds are given in the 
following tables: — 
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On the Wachusett watershed there has been a decrease in the 
number of premises where the sanitary conditions are not entirely 
satisfactory, notwithstanding an increase in the total number of 
premises. The increased activity at the industrial plants on this 
watershed mentioned in the report for 1912 has continued, and 12 
plants, employing over 400 persons, have been in operation through- 
out the year. The Dawson Mill, in Holden, with 75 employees, 
began operations in January. Studies for the disposal of the manu- 
facturing wastes from the mills, as well as the house sewage from 
the town of Holden, have been in progress throughout the year. 

At the settlement on Gates Brook, in West Boylston, where about 
sixteen small houses have been built during the past eight years on 
a swampy area on which it is very diflBcult to maintain proper sani- 
tary conditions, there has been little change during the year. One 
dwelling has been built and one destroyed by fire. One house for- 
merly occupied during the summer only is now occupied throughout 
the year, and two houses are now being enlarged. The improve- 
ment of conditions on this area is now under consideration. 

Improvements in sanitary conditions have" been made as follows: 
a cesspool has been constructed by the Board on the premises of 
M. H. Ferguson, in West Boylston, to receive the sink and water- 
closet drainage, which at certain seasons of the year was liable to 
reach a small stream which ultimately enters the reservoir. Two 
additional filter-beds have been built at the Mount Pleasant House 
in Holden by the owner of the property, and one of the old beds 
has been resurfaced with gravel. 

There has been comparatively little change in the sanitary con- 
ditions on the Sudbury River watershed. There has been an increase 
of 19 in the total number of premises, and a decrease of 12 in the 
number of those in which the sanitary conditions are considered 
unsatisfactory. 

On the Cochituate watershed the industrial growth and consequent 
increase in building has been less rapid than for the two years pre- 
vious, yet there has been a considerable increase in the number of 
premises. ^ 

Five gravel filter-beds, each 50 feet x 50 feet, have been added by 
th^ owners of the Deerfoot Farm factory, at Southborough, to the 6 
beds previously used, and 4 concrete septic tanks have been con- 
structed through which all wastes from the factory are carried before 
being applied to the filter-beds. 
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The gas works in Marlborough have not been operated since early 
in 1913, the city now being supidied from works in South Framing- 
ham. Short extensions have been made to the public sewers in 
Westborough and Marlborough, and 13,530 feet of main and street 
sewers have been built in Framingham. 

In the city and towns on the Sudbury and Cochituate water- 
sheds which have systems for conveying sewage outside the water- 
sheds, the number of premises connected with the sewers has been 
increased by 128, and the number existing on streets where sewers 
have been built has been reduced from 102 to 99. The number in 
the several places on December 31, 1913, was as follows: — 





PBmCISBS CONNBCTBD 
WITH SbWEBS. 


Pbemibbs not connected 

WITH SeWEBS. 




IfU. 


m,. 


IfU. 


lilt. 


Marlborough, 

Westborough, 

Framingham, ...... 

Natick, 

Sherbom, 


1,560 
526 

1,280" 

723 

5 


1.589 
529 

1,363 

734 

7 


55 
15 

4 
28 


45 
12 
17 
25 


Totals 


4,094 


4,222 


102 


99 



All cases of typhoid fever which have been reported as occurring 
on the several watersheds have been carefully watched and measures 
taken to prevent the spread of the disease or contamination of the 
supply. Eleven cases were reported on the Wachusett watershed, 
5 of which were from Sterling, 1 from Princeton, 3 from Holden and 
2 from Boylston. Nineteen cases were reported on the Sudbury and 
Cochituate watersheds, 9 of which were from Marlborough, 6 from 
Hopkinton, 2 from Ashland, 1 from Framingham and 1 from Way- 
land. 

Swamp Ditches and Brooks. 

The ditches, 36.36 miles in length, which have been constructed 
and are maintained Jby the Board on the several watersheds for the 
purpose of improving the quality of the water, have been cleaned and 
the weeds and brush cut and burned for a width of from 10 to 20 feet 
alongside the ditches. Ditches in the O'Brien swamp in Westborough, 
and the Baker and McHale swamps in Southborotigh, tributary to the 
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open channel ^of the Wachusett Aqueduct, have been repaired by 
renewing the board bottoms of the ditches and reshaping and repair- 
ing the slopes for a distance of 6,979 feet at a cost of $646.06. 
Three thousand four hundred and twenty-nine feet of wire fence have 
been erected, at a cost of $357.70, alongside ditches through pasture 
land of C. E. Leland, in Southborough, for the purpose of keeping 
cattle from the ditches, except at two watering places. 

Ditches on Angelico Brook, which drains into Framingham Reser- 
voir No. 3, and the ditches on Broad Meadow and Mowry brooks, 
which drain into the Sudbury Reservoir, have been repaired by re- 
newing the board bottom for a distance of 2,353 feet and repaving 
10,440 square feet of the side slopes. 

The cost of repairing the 8.9 miles of ditches on the Sudbury water- 
shed was $1,034.37, not including the cost of the lumber, which had 
been on hand for several years. 

The colors of the waters from the several swamps which have been 
ditched were somewhat higher than for several previous years. 

Protection of the Supply by Filtration. 

The several filter-beds which are maintained by the Board for the 
purpose of purifying the water collected in the streams before its 
admission into the storage reservoirs have been maintained as usual. 
The Marlborough Brook filter-beds, having an area of 14 acres, on 
which is filtered the water received from about 2 square miles of 
the more thickly settled portions of the city of Marlborough, received 
and filtered the entire flow of the brook. The artificial beds, 5.36 
acres in area, were cleaned in July and again in October, and the 
natural beds were cleaned during the latter part of June and early 
in July. The filter-beds on Farm Street received diluted sewage from 
the overflow of the Marlborough main sewer during 5 days in 
March and 9 in April. 

At the Pegan Brook pumping station, where the surface drainage 
from an area of about 1 square mile in the thickly settled portion of 
the town of Natick is pumped upon filter-beds before entering Lake 
Cochituate, the pumps were operated during portions of 226 days, 
and 325,102,000 gallons, equivalent to a daily average of 890,690 
gallons, were pumped to the filter-beds. This was the entire flow of 
Pegan Brook and all the flow from the intercepting ditch, with the 
exception of about 6,000,000 gallons which flowed from the ditch 
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directly into the lake during 4 days in March and 1 in April. The 
amount of coal used was 208,667 pounds, and 1,558 gallons were 
pumped per pound of coal. The cost of operating the pimiping 
station, maintaining the filter-beds, building and grounds was 
S3,414.37, making the cost per million gallons treated $10.50, or 
SI. 08 less than in 1912. 

The 4 filter-beds, with a combined area of 2 acres, on which was 
received the flow from 525 acres in the village of Sterling, treated the 
entire flow from the brook. 

The filter-beds on which the sewage from the Worcester County 
Training School is received and treated have been cared for and have 
operated satisfactorily throughout the year. 

The Gates Terrace filter-beds at Sterling Junction, on which is 
received the drainage from a few small cottages, were operated from 
April 5 to November 1. 

Forestry. 

Around the Wachusett Reservoir 125,000 3-year-old white pine seed- 
lings have been planted on 95 acres of land on which the pines previ- 
ously planted were destroyed by fire in 1911 and 1912. For greater 
protection from fire in the future the new plantations have been so 
made that the planted areas, covering from 15 to 30 acres, are sur- 
rounded by open lanes 45 feet in width. About 1,500 3-year-old 
white pine seedlings were set out on old spoil banks along the open 
channel portion of the Wachusett Aqueduct in Marlborough and 
Southborough. 

At the Sudbury Reservoir 64,170 white pines were planted on 
about 50 acres, also 4,000 white pines along the Weston Aqueduct, 
as follows: 300 west of Edgell Street, at Nobscot; 2,600 near siphon 
chamber No. 3; 150 on the east side of the aqueduct opposite the 
Cochituate and Wayland road; 750 on the south side of the aque- 
duct east of the road from Cochituate to Wayland, and 200 west of 
School Street in Wayland. 

At the Weston Reservoir 518 cedar trees have been planted in 
double rows on each side of the open channel, and 56 pines and 31 
cedars on the dam near the screen chamber. 

At Spot Pond 785 white pines have been set out at different points, 
the greater number being on the south and east sides of the pond. 

In April and May the State Forester's department furnished 
300,000 white pines and 100,000 spruce seedlings, all one year old. 



No. 57.] AND SEWERAGE BOARD. 83 

These were planted in nurseries at Oakdale, near the Wachusett 
'Reservour, and at the Sudbury Reservoir in Southborough, for use in 
planting during the coming year. 

The Oakdale nursery has been enlarged from 1.4 to 3.9 acres, and 
at the close of the year contained: — 

6,200 4-year-old white pine seedlings, transplanted twice. 
800 3-year-old white pine seedlings, transplanted twice. 
25,000 3-year-old white pine seedlings, transplanted once. 
165,500 2-year-old white pine seedlings, transplanted once. 
38,600 2-year-old white pine seedlings, in seed beds. 
36,300 2-year-old white spruce seedlings, transplanted once. 
200 2-year-old sequoia seedlings, transplanted once. 
200 1-year-old red pine seedlings, in seed beds. 

The nursery at the Sudbury Reservoir covers 2 acres, and con- 
tained at the end of the year: — 

130,000 2-year-old white pine seedlings, transplanted once. 
3,200 3-year-old white pine seedlings, transplanted twice. 

After an examination of the chestnut trees on different parts of the 
works, and the consideration of reports from other parts of the 
country regarding the chestnut bark disease, it was deemed expe- 
dient in 1912 to begin the cutting of chestnut trees which gave 
unmistakable signs of being affected by the disease. During the 
winter of 1912 and 1913 a force of from 8 to 15 men was employed 
in cutting the trees on 48 acres of the west shore of Andrews harbor 
at the Wachusett Reservoir, 25 acres of which were covered with 
a growth of chestnut trees from 25 to 40 years old, 12 acres with a 
growth of chestnut, maple and oak sprout and 11 acres with a 
growth of maple, oak, pine and chestnut about 25 years old. The 
25-acre parcel has been cleared and the chestnut trees cut from 
the 11-acre parcel. The clearing of the 12-acre parcel is now in prog- 
ress and about 4 acres had been cleared at the end of the year. 
About 3 acres were cleared from a 28-acre parcel on the north side 
of the reservoir near the line between the towns of Boylston and 
West Boylston, on which there was a growth of oak and chestnut 
from 15 to 20 years old. The chestnut trees were cut on 7J^ 
acres near the Oakdale nursery at West Boylston. Other areas 
aroimd this reservoir where there were chestnut trees were inspected, 
and trees showing advanced signs of the disease were cut. During 
the past summer all chestnut trees were inspected, and as it appeared 
that the bark disease was not developing as rapidly as was feared, work 
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in the future is to be confined to the removal of trees which are 
affected with the disease beyond a reasonable doubt, except on 
areas where the work has been partially done. This work was re- 
sumed on November 3, and at the end of the year about 2,830 trees 
from 4 to 15 inches in diameter had been cut on 610 acres of land. 
The following table gives a siunmary of the work done in connection 
with the chestnut bark disease, the cost of same and the approxi- 
mate value of the telephone poles, railroad ties, fence posts and 
cord wood obtained: — 



Season 
or — 


Location. 


Ann 

cleared 
(Acres). 


Area 

treated 

(Acres). 


Cost. 


Products. 


Approx- 
imate 
Receipts. 


1912-1913, 
1913-1914, 


Lots 148A. B and C, 
Lot 106A, 
Lot 44B, 
General, . 
Lot USB, 
General, . 


25 
7.5 
4 


610 


$4,500 
34iS 
305 
194 
415 
1,092 


Poles, ties, fence posts, 

cord wood. 
Chair logs, cord wood, 

Cord wood, 

Poles, ties, cord wood. 

Cord wood, 

Poles, ties, cord wood. 


$4.90C 

207 

79 

13 

75 

503 



A 654-acre lot near Sterling Junction, on which the trees were 
partially burned in May, 1911, has been cleared at a cost of $332, 
from which is to be deducted $232 for wood sold. The dead trees, 
stumps and brush were cleared from 8 acres of land at Big Crane 
Swamp, from which E. W. Wheeler & Son had cut the timber. The 
cost of this work was $475, less a credit of $85 for wood sold. The 
work of cutting the standing trees on about 105 acres in Big Crane 
Swamp has been continued by E. W. Wheeler & Son of Berlin, but 
the contractor has experienced diflSculty in keeping men on the work 
and but little progress has been made during the year. 

The protection of the trees from the ravages of destructive insects 
has necessitated the expenditure of the following sums: — 

Spot Pond, $1,275 40 

Mystic Lake, 53 00 

Chestnut Hill Reservoir, 526 74 

Weston Reservoir, . ^ 923 79 

Sudbury, Cochituate and Weston aqueducts, 976 18 

Lake Cochituate, 468 32 

Sudbury Reservoir, 2,137 33 

Framingham Reservoirs Nos. 1, 2 and 3 and Whitehall Reservoir, . 262 65 

Wachusett Reservoir and aqueduct, 2,724 16 

$9,347 57 
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In addition to the above sums there has been expended $5,574.15 
for two Fitzhenry-Guptill spraying machines and $700 for 2,000 feet of 
1-inch hose used in connection with same. The machine in the Wachu- 
sett Department is motor driven and so arranged that the tank and 
pump can be removed and the machine used as a motor truck when 
desired. This machine cost $4,465.32, including truck and body. 
The machine used in the Sudbury Department is horse drawn and 
cost $1,187.15. Judging from the results obtained by the use of the 
horse-drawn spraying machine, purchased in 1911 and used by the 
Distribution Department, the use of these machines will reduce the 
cost and increase the efficiency of the spraying work during the com- 
ing year. 

In the Distribution Department the egg clusters of the gypsy 
moth were destroyed during the fall and winter by painting with a 
creosote mixture, and the webs or nests of the brown-tail moth were 
cut from the trees and burned. The trees on 150 acres were sprayed 
between May 28 and June 21, using 8,300 pounds of arsenate of lead 
in the proportion of 1 pound of lead to 10 gallons of water. 

Fifty-six gallons of creosote mixture were used in this department 
in painting egg clusters. The elm trees were twice sprayed for the 
purpose of destroying the elm-leaf beetle. 

In the Sudbury Department considerable work has been done along 
the lines of the Sudbury, Cochituate and Weston aqueducts in cut- 
ting and pruning out undesirable trees and brush and burying stones, 
all of which were infested with the eggs of the gypsy moth. Clusters 
of the eggs of the gypsy moth were destroyed on different parts of 
the Sudbury and Cochituate* works as follows: — 

Sudbury Aqueduct, 11,800 

Cochituate Aqueduct, 58,900 

Weston Aqueduct, 20,700 

Lake Cochituate, 3,000 

Sudbury Reservoir, 49,400 

FraminghaTn Reservoirs Nos. 1, 2 and 3, 2,100 

Near Rocklawn Mills on Sudbury River, 500 

147,300 

The spraying machine was used from May 26 to July 7 on infested 
areas at the Sudbury Reservoir, Framingham Reservoirs Nos. 1, 2 
and 3, Lake Cochituate and at several points along the Weston 
Aqueduct as far east as siphon chamber No. 2. Trees which could 
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not be conveniently reached by the power sprayer were sprayed by 
using a hand pump. The area sprayed was approximately 450 acres', 
and 7,100 pounds of arsenate of lead were used. The cost of spray- 
ing, including the material used, was $1,240.80. 

In the Wachusett Department comparatively few gypsy moths 
have been found, but still in sufficient numbers to occasion consid- 
erable concern lest they become as numerous as they have on other 
portions of the works. The eggs have been creosoted wherever 
found, and webs and nests of the brown-tail moth were cut from 
trees along the line of the open channel of the Wachusett Aqueduct, 
on the grounds at the dam and along the roads about the Wachusett 
Reservoir, but no attempt was made to pick them from the woodland 
in general. Between 5,000 and 6,000 trees on about 440 acres cov- 
ering substantially the same areas as those given above were sprayed 
with 4,600 pounds of arsenate of lead at a cost, including the material 
used, of $1,005.13. 

The young white pines on 1,247 acres of the marginal lands around 
the Wachusett Reservoir, as well as those around the Sudbury Res- 
ervoir, were inspected, and the shoots found to be infested with the 
pine-tree weevil were cut off and burned. The number of infested 
shoots was less than in previous years. The tent caterpillar was 
more prevalent than for several years past, and large numbers of the 
nests were burned. 

Thirty-two fires were reported during the year as occurring 
on lands of the Board at various points. In seventeen cases the 
cause was reported as sparks from a locomotive, and in only 
one instance was more than slight damage done. This fire occurred 
on April 23, when sparks from a locomotive started a fire which 
burned over about 8 acres of land on the shore of the Stillwater 
Basin at West Boylston, and destroyed 10,000 white pines from 2 to 
3 feet high. 

Distributing Reservoirs. 

The water collected and stored in the reservoirs on the several 
watersheds has been conveyed to and delivered from the following 
reservoirs and standpipes located in or near the Metropolitan 
District. 
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Capacity 
in GalkNOd. 

Spot Pond, Stondiam and Medf<Hrd, 1,791,700,000 

Cheslniit Hm Res^vmr, Bri^tcm district ol Boetcm, . 300,000,000 

Weston Besanrair, Weston, 200,000,000 

FeDs ResenriMr, Stoneliam, 41,400,000 

Mystic Reaenroir, Medf Old, 26,200,000 

Ilsher Hm Reservoir, Brookfine, 15,500,000 

Waban Hm Reserrcwr, Xewtcm, 18,500,000 

Forbes Hffl Reservoir, Quincy, . 5,100,000 

Bear Hill Reservoir, Stonebam, 2,450,000 

Arlington Standpipe, Arlington, 550,000 

Forbes Hin Standpipe, Quincy, 330,000 

Total, : , . 2,396,730,000 

Weston Reservoir. 
The grounds and structures connected with this reservoir have 
received the customary care and are in good condition. 

Chestnut Hill Reservoir. 
In addition to the ordinary care of the grounds the walks sur- 
rounding the reservoir have been resurfaced with stone dust for a 
distance of about three-quarters of a mile; the driveway between 
the two basins has been repaired and oiled, and 20 pine and spruce 
trees planted. The cost of inspection and police work on the grounds 
about the reservoir was $591.51. 



Waban Hill Reservoir. 
The reservoir has been in constant service, has received the cus- 
tomary care and is in good condition. 

Fisher Hill Reservoir. 
This reservoir came under the control of this department on Sep- 
tember 5. The reservoir and gate-house are generally in good con- 
dition, although some repairs will be necessary to the screens and 
stop-planks during the coming year. The grounds have received but 
little care during recent years, and the maintenance force is now 
engaged in trimming the trees, destroying moths and cutting under- 
brush. 
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Forbes Hill Reservoir and Standpipe. 
The granolithic walk which surrounds this reser\'oir has been 
cracked for several years and will probably soon require repairs. 
The standpipe is in good condition. 

Mystic Reservoir. 
The embankments have been given a dressing of manure and the 
roadways resurfaced with stone dust. A woman was drowned in the 
reservoir on September 15, and the water was shut off from the re- 
mainder of the system until December 29. 

Mystic Lake. 
The fishway at the Mystic Lake Dam has been lengthened about 
25 feet so as to reach the water in the lower lake. This was made 
necessary by the permanent lowering of the lower lake by the Met- 
ropolitan Park Commission. 

Spot Pond. 
The exterior and interior woodwork of the gate-houses has been 
painted, also the floors and other ironwork in the interior. The cable 
used between the pumping station at Spot Pond and the gate-house 
at Bear Hill, in operating the telephone and recording gages, which 
had been injured by electrolytic action, has been temporarily re- 
paired. About 250 feet of 10-inch drain pipe has been laid on Main 
Street on the west side of the pond, connecting with Dark Hollow 
Pond three catch basins which receive surface drainage from the 
roadway. About 3,000 feet of footpath has been graded and par- 
tially surfaced with screened ashes. The cost of inspection and 
police work at the pond during the year was $1,110. 

Fells and Bear Hill Reservoirs. 
The woodwork of the gate-house at each of these reservoirs was 
painted. The Bear Hill Reservoir was emptied and thoroughly cleaned 
between April 15 and 18. The spraying machine was used in wash- 
ing the sides and bottom of the reservoir, aided by workmen with 
push brooms, in removing mud from the bottom. The sides and 
bottom were given a wash of cement and marble dust. A considera- 
ble growth of Potamogeton, or pond weed, and Anachoris, or Ameri- 
can water weed, was found on the bottom of this reservoir. 
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Pipe Yards. 
The buildings at the Chestnut Hill and Glenwood pipe yards are 
in good condition. A new concrete floor has been placed in the 
blacksmith shop and in a portion of the open shed at the Glenwood 
pipe yard, and the driveways have been resurfaced with crushed 
stone. 

Pipe Lines. 
No additional mains have been laid during the year, but the length 
of the mains owned and operated by the Metropolitan Water and 
Sewerage Board has been increased by the purchase from the city of 
Boston of 14.41 miles of large pipes, nearly all of which are in the 
town of Brookline and the city of Somerville. The length controlled 
by the Board on December 31, 1913, was 116.10 miles, and the 
length of mains 4 inches in diameter and larger connected with the 
works, but owned and operated by the several cities and towns sup- 
plied with water, 1,779.01 miles. 

Fox HiU Bridge. 
The work of relaying a portion of the 16-inch water pipe leading 
to Nahant and Swampscott was made necessary by the reconstruc- 
tion of the bridge crossing the Saugus River between Saugus and 
Lynn. This work was begun in 1912 and was referred to in the last 
annual report. At the end of 1912 the pipe line laid upon a tem- 
porary bridge was still in use, and no work had been done on the 
permanent line. Early in May the laying of 16-inch pipes on the 
concrete shelf which was constructed for that purpose on the north 
side of the bridge was begun, and continued as rapidly as the con- 
struction of the bridge permitted, but it was not until June 25 that 
the final connection was made on the permanent line. The pipe is 
now supported on a concrete shelf alongside the new bridge for a 
distance of 200 feet, and passes under the channel at the draw in an in- 
verted siphon, with the top of its horizontal portion 14 feet below Boston ' 
City Base. For a distance of about 200 feet on the Saugus side of 
the river the old bridge has been replaced by solid filling, but the 
water pipe is still supported by a pile foundation and enclosed in a 
double wooden box. The side of this box next to the street has been 
protected by a covering of cement reinforced with wire netting. 
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The total cost of the changes in the water pipe made necessary by 
the reconstruction of the bridge was $6,548.56, of which $2,600 was 
expended in 1912 and the remainder during the past year. 

Relaying 24''inch Main on Broadway in Chelsea. 
It had been known for several years that the 24-inch pipe on 
Broadway, in Chelsea, was being destroyed by electrolytic action, 
and money was provided in the yearly appropriation for relaying a 
portion of this main if found necessary. Investigation, following 
a leak which occurred July 19, showed that the pipe should be relaid 
at once, and work was begun August 4 and finished October 18. 
The portion relaid extended from near Williams Street to Chelsea 
North bridge, a distance of 1,379.4 feet. The condition of the pipe 
taken up is given elsewhere in this report, under the head of Electrol- 
ysis. The pipe was originally 0.81 of an inch in thickness, but the 
pipe used in relaying is 1.03 inches thick, and nearly all of the 
joints have been made with wood instead of lead, for the purpose of 
preventing injurious electrolytic action in the future. The cost of 
this work to December 31, 1913, was $7,384.74, to which will be 
added during the coming year the cost of repaving the trench with 
granite .blocks laid in cement on a concrete foundation. 

Anderson Bridge. 
The construction of the masonry arch bridge over the Charles 
River between Cambridge and Brighton, in place of the pile struc- 
ture, in which there was a draw opening, made it possible to carry 
the water pipes over the river instead of under the river bed, and as 
the two 36-inch mains which cross the river at this point were known 
to be deteriorated by electrolytic action it was decided to lay pipes 
over the bridge. The pipes and special castings required for the 
work have been obtained. The pile foundation required on the 
Cambridge side of the river has been built, and 146.4 feet of 48-inch 
and 121.6 feet of 36-inch pipe laid. The pile foundation was pre- 
pared and some of the labor in connection with laying the pipes was 
furnished by the Holbrook, Cabot & Rollins Corporation. The 
amount expended on account of this work to December 31, 1913, was 
$4,951.49. 
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Connection with Mains of the City of Maiden for Emergency Use. 

In order that water may be supplied to Revere, Winthrop, Swamp- 
scott, Nahant and the higher portions of Chelsea and Everett, at 
times when the main upon which these districts depend for their 
supply is out of service at a point in Maiden where it passes under 
the Saugus Branch Brook and the Saugus Branch of the Boston & 
Maine Railroad, a connection has been made between the 30-inch 
main and a 12-inch pipe of the city of Maiden, by means of which 
the municipalities beyond the point of connection can be supplied in 
case it becomes necessary to shut off the Metropolitan main. This 
connection was made between October 22 and November 6 at a cost 
of $1,074.24. 

Check Valve at Winthrop. 
A 12-inch check valve has been installed at the Revere-Winthrop 
line, so that in case of an accident to the Metropolitan main the 
water in the standpipe in Winthrop will be retained for the use of 
that town. 

Miscellaneous, 

The supply main leading from the terminus of the Weston Aque- 
duct toward Chestnujt Hill Reservoir, which was laid in 1902 and 
1903, has been cleaned for a distance of 6,800 feet, at a cost of 
$384.25, or $0,056 per foot. The tubercles were removed from 
the interior of the pipe by laborers using wood and iron scrapers, 
and the pipe was then washed by the use of the spraying machine, 
using a jet from a 34-inch diameter nozzle under a pressure of 200 
pounds per square inch. The lighter material was washed out of the 
blow-offs, and 45 cubic feet of the heavier material, composed prin- 
cipally of tubercles, was removed in pails. 

The concrete-lined tunnel and steel pipe on Section 7 of the 60- 
inch supply pipe line in Newton has been drained, cleaned and 
inspected, and a few shrinkage cracks in the concrete lining repaired 
by calking with lead wool. 

An Akron pipe drain 8 inches in diameter and 375 feet long, has 
been laid from a blind well located west of Loring Street, in Weston, 
and following the 60-inch pipe line crossing Loring and River streets, 
to another blind well provided with an overflow. The object of this 
drain is to divert water collected by the 60-inch pipe trench from 
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the street gutter on Loring and River streets. This work cost 
$468.23. 

The boxing around the pipes at bridges over the Fitchburg Rail- 
road at Webster Avenue, in Somerviile, and the Boston & Albany- 
Railroad at St. James Street, in Newton, was cleaned, repaired and 
painted, and the boxing at the College Avenue bridge over the 
Boston & Lowell Railroad, in Medford, and the Massachusetts 
Avenue bridge over the Fitchburg Railroad, in Cambridge, has been 
repaired. 

Leaks, 

There have been 56 leaks and 3 breaks in the mains during the 
year, costing for repairs and damages $3,411.29. 

More than half this sum was paid on account of a break in the 
48-inch main at the junction of Clinton and Dean roads, in Brook- 
line, on December 4, 1913. The pipe line in which this break 
occurred was laid by the city of Boston in 1869, and had previously 
broken several times. At the time of the last break a piece of iron 
31.6 square feet in area was blown from the side of one of the pipes, 
and water flowed from the opening at the rate of about 80,000,000 
gallons per day for nearly two hours, while the gates controlling the 
flow of water were being closed. This great volume of water washed 
away the surface of the streets and excavated holes from 3 to 5 feet 
deep in the neighboring lawns, entered the basements of several 
houses and slightly imdermined the rails of the Brookline Branch of 
the Boston & Albany Railroad at a point 2,500 feet away from the 
break. The cost of repairing the pipe, which was done by the main- 
tenance force, was $554.02; the labor and materials used in repairing 
private property, also furnished by the maintenance force, was 
$530.55; the cost of repairing streets, the work being done by the 
town of Brookline, was $259.23; and the amoimt paid for injury 
done to personal property by water entering houses was $541.15, a 
total of $1,885.05. It will be necessary to reseed some of the lawns, 
plant shrubs and relay some of the walks during the coming spring. 
A small leak from a joint in one of the 24-inch pipes which cross 
over the subway in Harvard Square, Cambridge, continued for sev- 
eral months and caused considerable expense before it was located 
and repaired. The water from this leak passed up and then over 
the subway, and appeared in the basement of the building occupied 
by the Harvard Co-operative store, at a distance of about 75 feet 
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from its source. The cost of tracing this leak and making repairs 
was $294.26. 

A leak from a joint in the 30-inch high-service main on Main 
Street, in Maiden, at a point where the main passes under Saugus 
Branch Brook and is 11 feet below the surface of the street, was 
repaired on June 29 at a cost of $300.73. The diflSculty in repairing 
this leak, on account of its location, called attention to the desira- 
bility of making the connection with the Maiden pipe system, which 
was afterward made and is described elsewhere in this report. 

On July 3 and 4 an increase of pressure in the form of water 
hammer developed on the southern high-service system, extending 
over that system from the pumping station at Chestnut Hill to West 
Roxbury and Quincy. The concussion was so great on the force 
mains near the Fisher Hill Reservoir that it caused leaks from 12 
joints and necessitated shutting off the main. The exact cause of 
the water hammer was not determined, but it is thought to have 
been due to the action of the pumping engines in connection with 
air in the pipes. 

Fourteen of the 56 leaks repaired have occurred at wooden joints, 
and in most cases were caused by settlement of the pipes. 

The 24-inch cast-iron main on Temple Street, Somerville, was on 
November 18 found to be split, caused by settlement on to a stone 
which rested on a ledge. The cost of repairing this leak was $266.71, 
due largely to difficulty in locating the broken pipe. 

Meters. 
There are • now 71 Venturi meters connected with the works. 
Four of these are at the Wachusett Dam and are used in measuring 
water drawn from the Wachusett Reservoir. Two are located on 
the pipes leading from the Sudbury Dam and are used for measuring 
water drawn from the Sudbury Reservoir and delivered into the 
Weston Aqueduct. Sixty-five are on connections through which 
water is supplied to the different municipalities. There are also 3 
Hersey disc meters, 1 Hersey torrent meter and 5 Hersey detector 
meters used in measuring small quantities which cannot be con- 
veniently measured with meters of the Venturi type. The work of 
caring for the meters in the Metropolitan District has been done by 
two men, assisted at times by a third. The cost of the work con- 
nected with the reading, operating and maintaining of these meters 
has been $1,974.38. 
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Recording Gages. 
Twenty-two recording gages have been maintained for the purpose 
of continuously indicating and recording at different points the water 
pressure existing in the Metropolitan mains. The records from these 
gages, together with those from gages maintained by the cities and 
towns, often prove of much value in fixing the time when breaks in 
the mains occur, as well as the loss of pressure due to same; also the 
loss of pressure due to abnormal drafts and other facts of interest. 
Table No. 44 in Appendix No. 2 gives the average results of obser- 
vations made during the year. In general, the water pressure 
throughout the Metropolitan District was slightly greater than 
during the previous year. 

Electrolysis. 
As stated elsewhere in this report it has been found necessary to 
take up a 24-inch main in Chelsea, which had been in use 25 years, on 
account of its destruction by electrolytic action. It is noticeable that 
in every case where the Metropolitan mains have been laid in streets 
passing power stations of the electric railroads they have been de- 
stroyed by electrolytic action. Five hundred ninety-three feet of 
12-inch pipe in Washington Street, Lynn, near the power station of 
the Bay State Street Railway, was relaid in 1904, after having been 
in use six years. Eight hundred twenty-seven feet of 48-inch pipe in 
Boylston Street, Cambridge, near the power station of the Boston 
Elevated Railway, was relaid in 1910, after fourteen years' use, and 
the 24-inch pipe relaid during the past year, in Chelsea, passes the 
power station of the Bay State Street Railway, whic6 has been in 
operation since 1892. Examinations of this pipe made during previous 
years have shown that the pipes were being steadily deteriorated, 
and the leak which occurred in July indicated that the pipe could 
not be longer continued in use with safety. When removed from the 
trench the iron from the pipe, combined with the material in which 
the pipes were laid, was found to have formed a coating around the 
pipe from 2 to 3 inches in thickness, and sufficiently hard to require 
the use of picks for its removal, while the pipes could be cut with a 
knife to a depth of from one-quarter to three-quarters of an inch. 
In removing the pipes from the trench and cleaning them, 145 holes 
from three-quarters of an inch to 3 inches in diameter were made 
through the pipes. 
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The amount expended since January-, 1904, for relaying three 
mains which have been destroyed by electrolytic action has been 
$20,681.50. 

No material change in the electrical conditions on the Metropol- 
itan Water Works pipe lines has been observed during the year. 

Clinton Sewage Disposal Works. 
The Clinton sewage disposal works were operated daily through- 
out the year. The daily average quantity of sewage pumped to the 
filter-beds was 1,008,000 gaUons, which was 49,000 gallons per day 
less than in 1912, but still largely in excess of the quantity pumped 
in other previous years. The large quantity of sewage pumped 
during the last two years was due in great measure to the leaky 
condition of the sewers in Clinton, and to the fact that a number of 
rain-water conductors from buildings have been connected with the 
sewers. By-laws have recently been adopted by the town which 
forbid such connections being made in the future. The daily average 
quantity pumped during each month of the year was as follows: — 

Gallons. 

January, 1,186,000 

Februaiy, 1,016,000 

March, 1,315,000 

April, 1,598,000 

May, 1,094,000 

June, 946,000 

July, 783,000 

August, 734,500 

September, 761,000 

October, 859,000 

November, 860,000 

December, 950,000 

Pumping Station. 
The following are statistics relating to the operation of the pump- 
ing station: — 

Daily average quantity of sewage pumped (gallons), .... 1,008,000 

Daily average quantity of energy consumed (kilowatt hours), . . 312 
Daily average quantity of coal consumed, in burning sludge and 

heating (pounds), 257 

Gallons pumped per kilowatt hour, 3,230 

Daily average lift of sewage (feet), . ^ 49.1 

Daily average efficiency of pumping unit (per cent.), .... 56.1 

Number of days pumping, 365 
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Co8to£] 

Ltbor, $1,342 51 

Ener^ (at t^M per thomuMl kilontt boors), 603 82 

Fudy eod for baraiDg dodge mod faestiiif, 227 64 

Repaira mod auppfies, 321 30 

Total for station, $2,495 27 

Coat per millkm gallons pumped, $6,780 

Coat per million gallons raised 1 foot hi^, .138 

Substantially all of the pumping was d^ne with the 12>inch motor- 
driven centrifugal pump, which has operated very satisfactorily. 
When new the pump showed an average efficiency of between 58 and 
60 per cent., but as the protecting rings in the casing and impeller 
became worn the efficiency fell to 48 per cent. After five months* 
use of the pump the substitution of new rings, at a cost of $32.34, 
restored the pump to its original efficiency, and the new moving 
parts being made of cast iron instead of brass have thus far given 
better results than the rings first used. 

The cost of operating the station, using the centrifugal pump, 
shows a marked saving when compared with the cost when the 
sewage was pumped with the steam-driven Blake plunger pump. 
The cost of doing the work during the past year was $1,493.17 less 
than in 1912, and about $560 or 18 per cent, less than the average 
cost during the previous thirteen years. 

The lawns, driveway and walks about the pumping station have 
been resurfaced and the lawns reseeded. 

Filter-beds. 
Sewage was applied to the filter-beds in substantially the same 
manner as during the preceding 5J^ years. The 8 settling basins 
into which the sewage is pumped previous to being applied to the 
filter-beds were used in pairs in rotation throughout the year. Dur- 
ing the winter season the basins were used continuously for a month, 
but from April 1 to December 1 they were emptied and cleaned after 
one week's use. Each of the 25 1-acre beds has received about 
70,000 gallons of sewage in a period of 30 minutes at intervals of 
1.7 days, equivalent to about 40,300 gallons per acre per day. 
During the winter season the surface of the beds was plowed in 
furrows 3J^ feet apart. Of the sludge collected in the basins 568 
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cubic yards have been used on grass land on the back slope of the 
North Dike and on the lawns about the Wachusett Dam, and 182 
cubic yards have been piled near the filtration area for future use. 
The following tabulation shows the results of the analyses of the 
sewage and eflBuent for the past year as compared with those for 
previous years: — 

[Parts per 100.000.) 









Average 
of Four 
Years, 
19M-M. 


IflO. 


Ifll. 


IfU. 


IflS. 


Whole 




Janu- 
ary to 
June. 


July to 
Decem- 
ber. 


Year. 
IflS. 


Albuminoid ammonia, sewage, 


.7540 


.7050 


1.0683 


1.6017 


1.1550 


1.2500 


1.2025 


Albuminoid ammonia, effluent. 




.0768 


.0686 


.0639 


.0724 


.0440 


.0298 


.0869 


Per cent, removed, . 




89.7 


90.3 


94 


95 


96 


98 


97 


Oxygen consumed, sewage. 






7.045 


6.658 


9.3292 


11.812 


9.567 


9.067 


9.317 


Oxygen consumed, effluent. 






1.085 


.8863 


.8713 


.5170 


.6006 


.4067 


.5037 


Per cent, removed, . 






83.5 


86.7 


91 


95.5 


94 


96 


95 


Free ammonia, sewage, . 






4.iei7 


3.8867 


5.7417 


4.2129 


3.8300 


4.7867 


4.3083 


Free ammonia, effluent, . 






1.3134 


.6493 


.7369 


.6709 


.2906 


.0677 


.1792 


Per cent, removed, . 






67.5 


83.3 


87 


84 


92 


99 


96 


Nitrogen as nitrates, effluent. 




.1724 


.7338 


.9740 


.8638 


.9682 


1.9972 


1.6542 


Iron, effluent. 




1.9807 


.6395 


.5203 


.3779 


.1106 


.0287 


.0696 



The eflBuent from the beds has improved continuously since 1909 
and the results obtained during the past year have been better than 
any previously obtained and compare very favorably with those ob- 
tained on other filtration areas in the Commonwealth. The cost of 
maintaining the filter-beds has been as follows: — 

Labor, $3,812 34 

Supplies and expenses, 160 31 

Total, $3,972 65 

Cost per million gallons treated, $10 80 



Hydro-electric Power Station. 
The hydro-electric power station at the Wachusett Dam was oper- 
ated on 276 days during the year, and nearly all of the electric energy de- 
veloped was delivered to the Connecticut River Transmission Company 
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under a five-year contract, which went into eflFect on October 2, 1911. 
The daily output has varied from the minimum amount which the 
Transmission Company is required to take under its contract to the 
full capacity of the plant, which is about 70,000 kilowatt hours 
when the generators are operated continuously. The plant has 
operated satisfactorily and there have been no interruptions worthy 
of note. The following are the statistics relative to the operation of 
the station: — 

Quantity of energy sold to Connecticut River Transmission Com- 
pany (kilowatt hours), 6,098,729 

Quantity of energy used at power station (kilowatt hours), . 14,278 

Quantity of energy used at Sewerage Pumping Station (kilowatt 
hours), 113,928 

Total quantity of energy generated (kilowatt hours), 6,226,935 

Quantity of water used (gallons), 28,527,600,000 

Average eflfective head (feet), 90.6 

Kilowatt hours generated per million foot gallons, .... 2.409 

Efficiency of station (per cent.), 76.7 

Earnings: — 

Energy supplied Connecticut River Transmis- 
sion Company at $5.30 per thousand kilo- 
watt hours, $32,323 28 

Labor supplied Connecticut River Transmission 
Company, 93 50 

Energy supplied power and sewerage pumping 
stations, credited at $5.30 per thousand kilo- 
watt hours, 679 49 

$33,096 27 

Cost of operating station: — 

Labor, $5,375 26 

Fuel for heatmg building, 94 03 

Repairs and appliances, 363 72 

Oil and waste, 51 79 

Small supplies, 129 95 

Taxes, 2,975 00 

8,989 75 

Net eammgs, $24,106 52 

Net earnings per thousand kilowatt hours generated, ... $3 87 
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£nGIN££RING. 

In addition to supervising the work already described in this 
report, the engineering force investigated and prepared estimates for 
work required for suppl^dng the town of Braintree with water, 
including the construction of a reservoir in the Blue Hill park reser- 
vation; sur\'eys, plans and estimates of cost have been prepared for 
caring for the waste waters from the mills at Quinepoxet, Jefferson 
and Dawsonville, the sewage from the towns of Holden and West 
Boylston, and the water of Gates Brook, which receives some objec- 
tionable drainage from a settlement in West Boylston near the 
Worcester line; plans and estimates of cost of swimming pools in the 
towns of Ashland and Hopkinton were made for the information of 
legislative committees; plans and estimates have been prepared for 
widening the roadway at the point where Cedar Street passes under 
the Cochituate Aqueduct in the town of Wellesley; surveys and plans 
have been made of land which the Board proposes to acquire around 
Framingham Reservoir No. 3, and surveys, plans and reports have 
been made relative to numerous petitions received for the use of land 
on different parts of the works. 

Appended to this report are tables giving the amount of work done 
and other information relative to contracts, a series of tables relat- 
ing to the maintenance of the Metropolitan Water Works, including 
the rainfall, yield of sources of supply, consumption of water in the 
different districts, the number, of service pipes, meters and fire hy- 
drants in the Metropolitan Water District, and a summary of sta- 
tistics for the year 1913. 

Respectfully submitted, 



Boston, January 1, 1914. 



DEXTER BRACKETT, 

Chi^ Engineer. 



i)'M\U'A'i 
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REPORT OF THE ENGINEER OF SEWERAGE WORKS. 



To the Metropolitan Water and Sewerage Board. 

Gentlemen: — The following report of the operations of the Met- 
ropolitan Sewerage Works for the year ending December 31, 1913, 
is respectfully submitted: — 

Obganization. 

The Engineer has charge of the design and construction of all new 
works, and of the maintenance and operation of all the works con- 
trolled by the Metropolitan Water and Sewerage Board for removing 
sewage from the twenty-four municipalities which comprise the Met- 
ropolitan Sewerage districts. 

The Engineer has had the following assistants: — 

Henby T. Stiff, Dinsion Engineer, in charge of office 

and drafting room and of construc- 
tion of the new Mystic sewer, North 
Metropolitan System. 

Clarence A. Moore, .... Assistant Engineer, in charge of mainte- 
nance studies and records. 

Arthttr F. F. Haskell, . Assistant Engineer, in charge of survey 

work and fidd work in connection 
with the new Mystic sewer construc- 
tion. 

In addition to the above, the average number of engineering and 
other assistants employed during the year was 13, which includes 
2 instrumentmen, 4 inspectors, 2 draftsmen, 3 rodmen and 2 sten- 
ographers. 

METROPOLITAN SEWERAGE DISTRICTS. 
Areas and Populations. 
During the year no changes have been made in the extent of the 
sewerage districts as given in the last annual report. 

The populations of the districts, as given in the following table, 
are based on the census of 1910. 
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Table thmring Anas and EMmaied Populationa uUhin Om Metropotibm Snr> 
erage Dutrieb, as <^ December SI, 191S. 



Cm om Towx. 
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3.45 

6.11 
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Cbelaee. 




















3.M 


36.360 


1^ 


Everett, 




















3.M 


37300 


Lez^oii.1 




















5.11 


4.410 


l| 


Medford. 




















5.07 
8.35 


4S.4W 
26.040 
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Metraee, 




















3.73 


16.780 


1 


Revere, 






1 














5.86 


21.000 


Somenrille, 




















3.96 


83.670 
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Wakefield. 
Wmehestar, 
WmUnop, 
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5.50 
7.65 
5.05 
1.61 
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7.960 
12460 
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Boetmi Cporti 
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24.96 


220.890 


Brookline, 
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6.81 


30^800 


|| 


Dedham.i 




















9.40 


9.730 


Mflton. 




















13.50 


8.550 


S-9 


Newton. 




















16.88 


43.130 


1 


^l^^ 




















12.56 
13.63 


35.970 
30.070 


1 


Watertown. 




















4.04 


14.350 


OQ 


t|W| Of 


•M ajwk 










Totals. 


















• 


191.37 


963.880 



1 Part of town. 



METROPOLITAN SEWERS. 

Sewers Purchased and Constructed and their Connections. 

During the year there has been built 2.46 miles of Metropolitan 
sewer within the sewerage districts^ so that there are now 105.886 
miles of Metropolitan sewers. Of this totals 9.642 miles of sewers^ 
with the Quincy pumping station, have been purchased from cities 
and towns of the districts, the remaining 96.244 miles of sewers and 
other works having been constructed by the Metropolitan boards. 

The locations, lengths and sizes of these sewers are given in the 
following tables, together with other data referring to the public and 
special connections with the systems: — 
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NoBTH Metbopolitan Sewerage Ststbm. 
Location, Length and Sizes of Sewers with Public and Special Connections. 



CiTT OR TOWK. 



Borton: — 
Deerldand, 

East Boston, 
CharlestowD, 
Winthnq^, 

Chelsea, 



Maiden. . . 
Melrose, . 

Cambridge, . 

8<»neryille, . 

Medford, 

Winchester, . 



Wobum, 
Arlington, 



Sise of Sewers. 



e's^toiro". . 

9'0"tol'0". 
6'r'X7'5"tol'0", . 
9'0" 

8'4"X9'2"tol'10"X2'4". 

8' 2"X8' 10" to 4' 8"X5' 1". 

4'6"X4'10"tol'0", 
4' 6"X4' 10" to 10". . 

5' 2"X5' 9" to 1' 3", . 

6'5"X7'2"tol'3". . 

4' 8"X5' 1" to 10". . 
4' 6" tor 3", . 



r 3" to 10". 

V 10"X2' 4" to 1' 3", 

V 6" to 10", 



I 

X 



804 



5.123 



2.926 



7.209 



3.577 



8.830 



010 



3.520> 



111! 



Sfbcial CoNNBcnoiro. 



31 



23 



14 



38 



Character <x' Location of 
Connection. 



Wo(^-oombing 



Slioe factory. 

Middlebrook 
Co.. ... . 

Navy Yard. . 

Almshouse. 

Private building. . 

Club house. . 

Fire Department Station. 

Private building, . 

Bakery. 

Rendmng works, . 

Metropolitan Water Works 
blow-off, 

Chelsea Water Works blow 
off. ... . 

Metropolitan Water Works 
blow-off. 

Cameron Appliance Co.. 

Shulti-Goodwin Co.. . 

Andrews-Wasgatt Co., . 

National Metallic Bed Co.. 

Linoide Co., . 

Factory. 

Metropolitan Water Works 
blow-off. 

Private buildings, . 

Private buildings, . 

Factory 

Railroad station, . 

Park Department bath house 

Harvard dormitories, . 

Slaughterhouse, 

City Hospital. 

Street railway machine shop. 

Tannery, ... 

Slaughterhouses (3), 

Car-house, 

Somerville Water Works blow- 
off, ..... 

Street railway power house, 

Stable, . . . 

Rendoing works, . 

Railroad scale pit, . 

Armory building, . 

Private buildings, . 

Stable, .... 

Police substation. . 

Tannery, 

Private buildings, . 

Gelatine factory, . 

Stable, .... 

Railroad station, . 

Glue faotoi^, . 
Private buildings, . 
Railroad station, . 
Car*house, 
Post office. 



> Includes 1.84 miles of 
* Includes .736 of a mile of 
s Includes 2.631 miles of 



purchased from the city of Maiden. 

purchased from the city of Melrose, 
purchased from the town of Arlington. 
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Location^ Leru/th and Siees of Sewers with FMic and Special CoMn^ctJ^wi^ 

— Concluded. 



CiTT OR Town. 



Belmont, > 
Wakefield. 1 
Revere, . 



Sise of Sewers. 



4'0"to3'0" 



0.048 



62.467> 



278 



SfKC«\L CwWCIKTWkX*. 



Char»et«Nr or I^o^vi^mmk «4^ 



. i^ 



1 The Metropolitan sewer extends but a few feet into the towns of Belmont find W»k«S^dt 
* Includes 2.787 miles of Mystic valley sewer in Medford» Winchester and Woburn, runoins (UMiUl^i) w)U^ 
the Metropolitan sewer. 

South Mbtropoutan Sbweragb System. 
Location, Length and Sizes of Sewers with Public and Special ComwcUom^ 



City oh Town. 



Si£e of Sewena. 



Boston: — 
Back Bay, . 



Brighton, . 
Dorchester, . 



Hyde Park, 
Bozbury, . 

West Bozbury, 

Brookline, 
Dedham, 
HuU, . 
Milton, . 
Newton, 

Quincy, . 

Waltham, 

Watertown, . 



6' 6" to 3' 9", . 

&' 9"X6' 0" to 12", . 

3'X4' to 2' 6"X2' 7", . 

10'7"X11'7" to4'0"X4'l" 
6' 6"X7", 4' 0", 

9' 3"X10' 2" to 12", . 

6' 6"X7' 0" to 8", 

4'X4' 1" to 3' 9"X3' 10". 

60" pipe, 

ll'X12' to 8", . 

4' 2"X4' 9" to r 3", . 

11' 3"X12' 6" to 24" pipe, 

3'6"X4'0".. 



4' 2"X4' 9" to 12", 



t 



1.5001 
6.010* 
2.870* 



4.527 
1.430 

7.600 

2.5404 
2.350 
0.750 
3.600 
2.911 

6.580 

0.001 

0.750» 



43.419 



13 



"I 



12 

7 

21 
6 

13{ 

1 



136 



SPBOIAL CONNROTIONt, 



Character or T^ooatlon of 
Conneotlou. 



Tufts Medical School, . 

Private house, 

Administration B u i 1 d i R ii 
Boston Park Department, 

Simmons College Duildinga, 

Art Museum, . 

Abattoir, 

Chocolate works, . 

Machine shop, 

Paper mill, 

Private buildinn, . 

Edison Electric Company Sta- 
tion, .... 

Mattapan Paper Mills, . 

Private building, . 

Parental School, , 
Lutheran Evangelical Church, 
Private buildings, . 
Private buildings, , 



Private buildings, . 
Private houses. 
Metropolitan Water Works 
blow-off. 

Factories, 

Stanley Motor Carriacs Co,, 

Knigbte of Pythias building, 



04 



1 Indades .355 of a mile of sewer purdiaBed from the city of Boston. 

* Indodes .446 of a mile of pipe and oouerete aewers built for the use of the city of Boston; also M9 
of a mile of sewer purehaaed from the town of Watertown. 

* Indodes 1 J4 miles of sewer purehaaed from the ckty of Boston. 

* Indudes .158 of a mile of pipe sewer built for the use of the town of Brookline. 

* lududcs jQ25 of a mUe of sewer purehaaed from the town of Watertown. 
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Infonnation relating to areas, populations, local sewer connections 
and other data for the whole Metropolitan Sewerage District appears 
in the foUowing table: — 



North MebropoUian DidridL 



ATM 

(Sqittre 


Total 
Popoktaoii. 


MOetof 
Local Sam 
eonneeled. 


Ectamstod 

Popolatioo 

oontribotins 

Sewace. 


lUtaoof 
Contrilnitinc 

FbfNllM^ j 

to Total 
Popolatkm 

(PteCwt.). 


Covncnowa madk 
, wm Msnto- 

rOUTAH SXWKBB. 


Pabtic 


SpedaL 


90,50 


570.490 


715.09 


SIO/MO 


89.4 i 


278 


492 



Smdh MdrapolUan DisbricL 



100.87 



393.390 



592.07 



202.990 



06.9 



136 



40 



Entire MetrapoUian DUtricL 



191.37 



903.880 



1.307.76 



773.030 



80.2 



414 



532 



Of the estimated gross population of 963,880 on December 31, 
1913, 773,030, representing 80.2 per cent., were on that date con- 
tributing sewage to the Metropolitan sewers, through a total length 
of 1,307.76 miles of local sewers owned by the individual cities and 
towns of the district. 

These sewers are connected with the Metropolitan System by 414 
public and 532 special connections. During the current year there 
has been an increase of 35.11 miles of local sewers connected with the 
Metropolitan System, and 13 public and 22 special connections have 
been added. 



CONSTRUCTION. 
NOBTH METBOPOLITAN SYSTEM. 

At the time of the last annual report one section only (67) of the 
new Mystic sewer, authorized by chapter 461 of the Acts of 1912, 
bad been let under contract. The particulars of this section and 
contract are given in that report. 

Section 67 was completed on June 4, 1913. 

During the year contracts have been let on the remaining three 
sections. 



No. 57.] AND SEWERAGE BOARD. 105 



Section 68. — North Metropolitan System. 

I'his section starts at the end of Section 67 in Grove Place, Win- 
chester, and extends through Grove Place and private land of George 
H. Fidler, then through the Metropolitan Park land along the east- 
erly side of the Aberjona River, crosses Bacon Street and passes 
through other land of the Metropolitan Park Commission to and 
through the Mystic Valley Parkway near its junction with Main 
Street, Winchester, then through other land of the Metropolitan 
Park Commission and private lands of Clara Joy and Esther R. Cut- 
ting and then through land of the town of Winchester to Mt. Vernon 
Street, a total length of 4,630 feet. 

In order to facilitate travel at Bacon Street and to save some 
large trees on the Metropolitan Park reservation, and also the re- 
taining wall where the sewer leaves the parkway, short tunnels were 
driven. 

The particulars of this section and contract are as follows: — 

Total length of section, 4,630 feet. 

Length of tunnel, 238 feet. 

Average depth of cut in open trench, 12 feet. 

Diameter of concrete sewers (circular) 54 inches and 48 inches. 

Name of contractor, G. M. Bryne Company. 

Date of contract No. 104, June 11, 1913. 

Date of completion of contract, December 31, 1913. 

Division Engineer in charge of construction, Henry T. Stiff. 

Assistant Engineer, A. F. F. Haskell. 

In constructing this sewer along the margin of the river it became 
necessary to change the drainage system of the Mystic Valley Park- 
way. To do this the drainage was collected and carried to a point 
near Station 29 + 90 and there taken under the sewer in a siphon 
consisting of one line of 24-inch cast-iron pipe and one line of 12- 
inch cast-iron pipe. One other, drain was taken under the sewer by 
means of a siphon at Station 24 + 65. To accomplish this, 570 feet 
of 12-inch, 15-inch, 18-inch and 24-inch double strength Akron pipe 
were laid and 7 catch basins were constructed. A retaining wall 
was constructed between Station 28 + 63 and Station 29 + 97. 
Pile foundation was constructed from Station 27 + 20 to Station 30 
+ 20, extending under the retaining wall, and from Station 32 + 14 
to Station 35 + 42. Owing to the shallow cut no trench machines 
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were used in the section except a platform derrick at the deeper 
portions. No excessive amount of ground water was encountered. 
Several excavations and refilling below grade were necessary. The 
masonry on this contract was completed December 23, 1913, and 
there yet remains a small amount of grading and surfacing. 

Section 69. — North Metropoutan System. 

This section begins at the end of Section 68 at the southerly side 
of Mt. Vernon Street and extends through private property of David 
N. Skillings, then through land of the town of Winchester, then 
through a private way, then through other land of the town of Win- 
chester, then through private lands of John S. Lynam and Antonio 
PUuso and then through location of the Boston & Maine Railroad, 
crossing the railroad and the Aberjona River, to the beginning of 
Section 70. This section crosses Section 45 of the Metropolitan 
sewer, constructed in 1893, near Station 27 +• 90. 

The contract was advertised and bids were opened on November 
19, 1913. The Board, however, decided to reject all bids and read- 
vertise, dividing the section into two contracts, one extending from 
Station to Station 23+0 and the other from Station 23 + to 
Station 49 + 69. The second opening of bids occurred on December 
17, and on December 31 the section was awarded to the Henry Spinach 
Contracting Company, the lowest bidders on both divisions of the 
section. 

Section 70. — North Metropolitan System. 
This section starts in the property of the Boston & Maine Rail- 
road near Section 45 of the Metropolitan sewer constructed in 1893, 
and extends through private land of Daniel J. Daly and in Cross 
Street to a point in the old Mystic sewer just within the Boston & 
Maine Railroad location at the line between the city of Woburn and 
the town of Winchester. Some particulars of this section and con- 
tract are as follows: — 

Total length of section, 3,535 feet. 

Average depth of cut, 14 feet. 

Dimensions of concrete sewer (oval), 24 inches x 36 inches. 

Name of contractor, Ross & Barbaro. 

Date of contract No. 103, April 9, 1913. 

Division Engineer in charge of construclaon, Henry T. Stiff. 

Assistant Engineer, A. F. F. Haskell. 
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At the time of writing there remain to be constructed 300 feet of 
sewer. In the more shallow portions of the section no excavating 
machine was employed, but in the deeper part a trench machine, and 
in one rock cut a platform derrick were used. In the progress of 
the work a small amount of ground water has been found, and ex- 
cellent sand for concrete was obtained from the trench. The section 
will be completed early in the coming year. 

Section 30. — North Metropolitan System. 
Arrangements were entered into between the President and Fel- 
lows of Harvard College and the Metropolitan Water and Sewerage 
Board for the reconstruction in a new location of a part of Section 30, 
Cambridge, extending from Station 26 + 18 to Station 32 + 90. 
This portion of the section was relocated about 20 feet to the north- 
ward for the purpose of permitting the construction of new dormitories 
for Harvard University. Following are the particulars of the work 
and the contract for the same: — 

Total length of new sewer constructed, 697 feet. 

Average depth of cut, 13 feet. 

Diameter of concrete sewer, 36 indhes. 

Name. of contractor, William J. Barry. 

Date of contract No. 102, May 1, 1913. 

Date of completion of contract, August 16, 1913. 

Division Engineer in charge of construction, Henry T. Stiff. 

Assistant Engineer, C. A. Moore. 

Total cost of reconstruction, including engineering and incidentals, $9,280.26. 

The Board permitted the construction of a service tunnel for use 
of the dormitories across the new location at Station 1 + 68. No 
excessive amount of ground water was encountered. Pile founda- 
tion was constructed from Station 6 + 34.4 to Station 6 + 55.4. 
The entire cost of the reconstruction of this section was repaid to the 
Metropolitan Water and Sewerage Board by Harvard College. 

Section 48A. — North Metropolitan System. 
The 10-inch Metropolitan sewer constructed in Boston Avenue in 
1895 for the purpose of conveying the sewage from a part of Medford 
across a small portion of Somerville had become inadequate to care 
for the sewage from this district. At the solicitation of the city of 
Medford, the Legislature, by chapter 377 of the Acts of 1913, au- 
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thorized the construction of an additional sewer at this location. 
This chapter carried no appropriation, and the sewer was constructed 
out of construction funds already in the hands of the Board. 
The particulars of thfa section and contract are as follows: — 

Total length of section, 560 feet. 

Average depth of cut, 8 feet. 

Dimensions of Akron pipe sewer, 15 inches reinforced by concrete. 

Name of contractor, Antony Cefalo. 

Date of contract No. 105, July 1, 1913. 

Date of completion of contract, August 23, 1913. 

Division Engineer in charge of construction, Henry T. Stiff. 

Assistant Engineer, A. F. F. HaskeU. 

SCREENTNO MACHINERY AT EaST BoSTON PuMPING STATION. 

Chapter 461 of the Acts of 1912 authorized the renewal and en- 
largement of the screening plant at the East Boston pumping station. 
During the latter part of 1912 a new by-pass was constructed^ also 
a new screen chamber. The contract for the construction of a new 
screen building was awarded December 26, 1912, as described in the 
twelfth annual report. Diuing the* present year the new screen 
building has been completed at a contract cost of $4,700. A con- 
tract for the construction of the screening machinery was awarded 
early in the year. The particulars of this contract are as follows: — 

Date of contract No. 101, February 1, 1913. 
Name of contractor, New England Structural Company. 
Price for constructing screens and framework for supporting the machinery, 
$5,842. 

Owing to delay of the contracting firm, partly due to difficulty in 
obtaining necessary material, the screens and other items under the 
contract were not delivered until about the middle of July. The 
design and construction of the electric drives for the screens and 
all erecting of screens and framework were done by this department. 
The southerly set of screens was put in operation on November 18, 
and has been very satisfactory. The old screens have been re- 
moved, and at the present time work is in progress in changing the 
old screen chamber to fit the new conditions. The remaining dupli- 
cate set of SCTeens will be in operation early in the coming year. 
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MAINTENANCE, 

Scope of Wokk and Force Employed. 

The maintenance of the Metropolitan Sewerage System includes 
the operation of 7 pumping stations, the Nut Island screen-house 
and 105.886 miles of Metropolitan sewers, receiving the discharge 
from 1,307.76 miles of town and city sewers at 414 points, together 
with the care and study of inverted siphons under streams and in 
the harbor. 

The permanent maintenance force includes 167 men of whom 104 
are employed on the North System and 63 on the South System. 
These are subdivided as follows: engineers and other employees at 
the pumping stations. North Metropolitan System, 64; and on main- 
tenance, care of sewer lines, buildings and grounds, 40 men, includ- 
ing foremen; South Metropolitan System, 34 engineers and other 
employees within the pumping stations; and 29 men, including fore- 
men, on maintenance, care of sewer lines, buildings and grounds. 

The regular work of this department, in addition to the operation 
of the pumping stations, has consisted of routine work of cleaning 
and inspecting sewers and siphons, caring for tide gates, regulators 
and overflows, measuring flow in sewers, inspection of connections 
with the Metropolitan sewers, care of pimaping stations and other 
buildings and grounds, and the maintenance of the ferry at Shirley 
Gilt for transporting employees and supplies in omnection with the 
operation of the Deer Island pumping station. 

Gbade Cbossing at Medfobp Street, Somerville, Fitchburg 
Division of the Boston & Maine Railroad. 
This work which was done by the Boston & Maine Railroad, as 
described in the twelfth annual rep<^, required careful inspection to 
protect the Metropolitan sewer. It was largely completed in the 
preceding year, and during the present year it has been fully com- 
pleted. The 4-foot local combined sewer in Medford Street which 
was connected temporarily with the Metropolitan sewer, was dis- 
connected on January' 13, 1913, and the sewage turned through its 
former channel. The necessary inspection was furnished from the 
maintenance force. 
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Grade Cbobbing at Obiext Heights, Boston, Revere Beach & 

Lyxn Railroad. 
At the beginning of the year this work, which was done by the 
Boston, Revere Beach & hysm Raihxuul, was about half completed. 
During the present year the work has been completed and the re- 
inforced concrete arch over the Metropolitan sewer has been ex- 
tended to Station 34 + 70, Section 8, North Metropolitan sewer. 
To protect the interests of the Board inspectors from the mainte- 
nance force were furnished. 

Deer Island Pumping Station and Dwelling. 
The 4-tenement dwelling house at Deer Island for use of employees 
in the station has been supplied with steam-heating apparatus 
during the year. Steam b supplied from the boilers of the station. 
This work was done by the maintenance employees. 

East Boston Pumping Station. 
The interior walls of the older part of the engine room of the 
East Boston pumping station, which were damaged during the 
Chelsea fire, have been covered with a cement surface placed on 
metal lathing secured to the brickwork, and have been finished in 
imitation of brickwork to correspond with the new portion of the 
engine room. The ironwork inside and outside of the building has 
been painted during the year. This work was done by the main- 
tenance employees. 

Charlestown Pumping Station. 
During the year a new concrete floor has been placed in the boiler 
room and also one in the machine shop. The interior of the station 
has been cleaned and painted throughout. This work was done by 
the maintenance employees. 

Alewipe Brook Pumping Station, 
During the year the stable and locker building has been newly 
shingled, and at the present time the interior of the pumping station 
is being cleaned and painted. This work was done by the mainte- 
nance employees. 
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SfflRLEY Gut Siphon; 
The action of the sewer gases on the masonry structure at th^ 
northerly side of Shirley Gut destroyed the Portland cement mcartafi, 
and it has been necessary to take down and reline a consdderable por* 
tion of the sand catcher and head house. This work was done hy 
the maintenance employees. 

Ward Street Pumping Station, 
At the Ward Street pumping station the only method of delivering 
coal is by team. A 20-ton auto truck scale has been installed in the 
yard for the purpose of weighing coal as delivered at the station. 
The scale, which was furnished by the Fairbanks Company at a eoat 
of $437.60, is connected with a beam inside of the station. The 
construction of the concrete scale pit and all other incidental work 
was done by the maintenance employees. 

Nut Island Screen-house. 
The dwelling house at Hough's Neck, Quincy, owned by the Com- 
monwealth and occupied by the engineer in charge of the Nut 
Island screen-house, has been newly shingled and otherwise re- 
paired. This work was done by the maintenance employees. 

Drainage from Tanneries, Gelatine and Glue Works in Win- 
chester, WOBURN AND StONEHAM. 

Five men and a foreman have been employed during a part of the 
year in flushing and cleaning the Metropolitan sewer through the 
tannery districts of Winchester, Wobum and Stoneham. 

AU the tanneries and glue works of the district now have settling 
tanks of substantial size. Thb method of treatment has very greatly 
reduced the amount of sludge material entering the Metropolitan 
sewers and has materially lessened the cost of maintenance of the 
sewers in this district. 

The fdlowing table gives details of settling tanks introduced to 
date, showing the operations of same with the amount of sludge coU 
lected and removed: — 
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Table of Semi-fluid Sludge removed from Settling Basins at the Tanneries, Gelor 
tine and Glue Works in Winchester, Wobum and Stoneham. 



Location or Basin. 



Basin put in 
Operation. 



Inside 
Measure- 
ment 
of Basin 

(Feet). 



•3S 



^h^ 



It 



«•« 



Pi . 



Beggi ft Cobb Company, Basin No. 1, 
Beggs A Cobb Company, Basin No. 2, . 
Beggs ft Cobb Company, Basin No. 3, 

Amerioan Hide and Leather Company, 

Factory E. 
Amerioan Hide and Leather Company, 

Factory D. 
Cottle Leather Company, . 

B. F. Kimball ft Co., 

E. Cummings Leather Company, 

W. P. Fox ft Sons, 

T. F. Boyle ft Co., . 

Champion Tanning Company, 

Stoneham Tanning Company, 

Amerioan Glue Company, 

Winchester Manufacturing Company, 

Total 



Jan. 15, 1910 

May 0, 1010 

Oct. 10, 1011 

Aug. 1, 1010 

Nov. 15, 1010 

July 15, 1010 

Dec. 10, 1010 

Nov. 1, 1910 

July 12, 1010 

Sept. 15, 1010 

Jan. 0, 1011 

May 1, 1011 

Oct. 1, 1010 

1002 { 



47.0 X 23.0 
47.0 X 23.0 
51.0 X 25.0 
48.3 X 23.0 
48.0 X 23.1 
40.0 X 23.2 
47.2 X 23.0 

45.0 X 22.6 
47.8 X 22.6 

48.1 X 23.1 
46.8 X 22.0 

43.8 X 10.5 

47.1 X 23.0 

35.5 X 24.7 

67.2 X 12.0 



5 
5 
3 

1 
5 
1 
2H 

4 
2 
1 
5H 



(1 

8 
5 



136.00 
125.60 
160.40 

60.80 
140.00 
125.30 
117.50 

77.30 
135.20 
104.86 

07.70 

6.00 
51.00 

136.40 
61.10 



680.00 

627.80 

481.20 

60.88 

700.00 

125.30 

293.82 

309.10 

270.40 

104.86 

537.32 

156.00 
51.00 

409.08 
305.78 



5.016.68 
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PUMPING STATIONS. 

Capacity and Results. 

It will be noticed that tbe pumping expense per million foot- 
gallons in the three large stations of the North System is slightly in 
excess of last year. This is due principally to the increase in the 
engineers' salaries in these stations, which amounted to approxi- 
mately 12 per cent, extending over most of the year. The remaining 
stations show a slight decrease in the cost per million foot-gallons. 

The following tables summarize the pumping records for the year 

for the Metropolitan sewerage stations: — 

« 

Average Daily Volume of Sewage lifted ai Each of the Six Principal Metropolitan 
Pumping Stations and the Quincy Sewage Lifting Station during the Year, 
as compared wiJth the Corresponding Volumes for the Previous Year. 



PUMPING station. 



Dew Island, 

East Boston, 

Charlestown, 

Alewife Brook 

Quincy, 

Ward Street (actual gallons pumped), 
Quincy sewage lifting station. 



AvKBAOB Daily Pumpaob. 



Jan. 1, 1912, to 
Dec. 31, 1912. 



Gallons. 
55,700,000 



53,700,000 

34,e00,000 

3,446.000 

3,958,000 

25,258.000 

48,000 



Jan. 1. 1913, to 
Deo. 31, 1913. 



Gallons. 
56,500,000 

54.600.000 

33,700,000 

3.614,000 

4.154,000 

27.056,000 

68.700 



Increase during the 
Year. 



Gallons. 
900,000 

900,000 

900,0001 

168,000 

196,000 

798,000 

20,700 



Per Cent. 
1.6 

\ 

1.7 

2.6» 

4.9 

5.0 

3.0 

43.1 



^ Decrease. 



North Metropolitan System. 
Deer Island Pumping Station. 
At this station are four submerged centrifugal pumps with im- 
pellers or wheels 8.25 feet in diameter, driven by triple-expansion 
engines of the Reynolds-Corliss type. 

Contract capacity of 1 pump: 100,000,000 gallons, with 19-foot lift. 

Contract capacity of 3 pumps: 45,000,000 gallons each, with 19-foot lift. 

Average duty for the year: 55,300,000 foot-pounds. 

Average quantity raised each day: 56,600,000 gallons. 

Force employed: 4 engineers, 1 relief engineer, 4 firemen, 3 oilers, 3 screemnen, 

1 relief screenman and 1 laborer. 
Coal used: New River, costing from $3.91 to $4.62 per gross ton. 
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Table of Approximate QuatUUiea, Lifts and DuHes at the Deer Iiiand Pwnping 
Station of the North Metropolitan Syetem. 



Months. 


Total 
Pumpage 
(GaUona). 


Average 
(Sallonl). 


Minimum 

Day 
(Gallons). 


Day 

(Gallons). 


Average 
Lift 

(Feet). 


Average 

Duty (ft.^b9. 

per 100 lbs. 

Oial). 


191S 
January, . 




1,842,000,000 


59,400,000 


45.100,000 


101,300.000 


10.79 


53.500.000 


February, 






1.475,800,000 


52.700,000 


41,900,000 


87,700.000 


10.65 


49.800.000 


March, . 






2.001,400.000 


64.600.000 


47.800,000 


112,800,000 


10.51 


49.600.000 


April. . 






2.323.600,000 


77,500,000 


59,000.000 


123.700.000 


11.24 


59.000.000 


Biay, . 






1.812,000,000 


58,500.000 


44.600.000 


87.900,000 


10.59 


58.300.000 


June, 






1.662,200.000 


52.100,000 


43,400.000 


60.100.000 


10.27 


53.500.000 


July, 






1,432.700,000 


46,200,000 


33.800,000 


64.800,000 


10.54 


56,000.000 


August, . 






1.418,000,000 


45.700.000 


34.800.000 


58.500.000 


10.43 


54.800,000 


September, 






1,370,600.000 


45.700,000 


34,600,000 


65,300,000 


10.63 


58.200.000 


October, . 






1.946.900.000 


62,800.000 


46,500,000 


103,900.000 


11.47 


59,900,000 


November, 






1,621,700,000 


54,100.000 


44.600,000 


95.400,000 


11.68 


57,800.000 








1.846,100,000 


59.600.000 


45,500,000 


112,800,000 


11.06 


52,800.000 


Total. 


20,654,200.000 


- 


- 


- 


- 


- 








- 


56,600,000 


43,500,000 


89,400,000 


10.82 


55.300.000 



Average Cost per Million Foot^aUana for Pumping at the Deer Inland Station, 

Vcdume (20,654.2 Million Gallons) X Lift (10.82 Feet) - 223,478.4 Million Foot-gallons. 



iTEia. 


Cost. 


Cost per 

Million Voot- 

gallons. 


lAbor 


$14,832 40 

9,689 25 

344.79 

167 96 

1,537 20 

169 48 

U14 01 


$0.06637 


Coal 


.04336 


Oil, 


.00154 


Waste 


.00075 


Water 


.0068$ 


P«i>lrin|r. 


X 


00076 




Baadreoevals 


.00812 


TotaJfl. 


$28455 09 


$0 12778 


Labor at screens. 


01866 







East Boston Pumping Station. 
At tfais station iu« four submerged centrifugal pumps, with im- 
pdl^^ or wbeeb 8.25 feet in diameter, driven by triple-expansion 
engines of the Beynolds-Corliss type. 
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Contract capacity of 1 pump: 100,000,000 gallons with l^foot lift. 

Contract capacity of 3 pumps: 45,000,000 gallons each, with l^foot lift. 

Average duty for the year: 65,400,000 foot-poimds. 

Average quantity raised each day: 54,600,000 gallons. 

Force employed: 4 engineers, 2 relief en^^eers, 4 firemen, 1 relief fireman, 3 

oilers, 3 screenmen, 1 relief screenman, 3 helpers and 1 laborer. 
Coal used: New River, costing from $3.92 to $4.51 per gross ton. 



Table of Approximate Qtumtitiea, Lifts and Duties at the East Boston Pumping 
Station of the North Metropolitan System. 



Moirms. 


Total 
Pumpage 
(Gallons). 


Average 
^LloiS^). 


Minimum 

Day 

(GaUons). 


Day 
(GaUons). 


Average 

lift 
(Feet). 


Average 

Duty (ft.-lba. 

per 100 lbs 

Coal). 


ISIS 
January, . 




1,780,300,000 


57,400,000 


43,100,000 


99.300,000 


14.94 


60,300,0(X) 


February, 






1,410.800.000 


50,700,000 


39,000,000 


85,700,000 


14.86 


55,400,000 


March, . 






1,039,400.000 


62,600,000 


45,800.000 


110,300.000 


15.36 


65,900,000 


April. . 






2,263,600,000 


75,500,000 


57,000,000 


121.700.000 


15.37 


69,900,000 


May. . 






1,750,000,000 


56,500.000 


42,600,000 


85,900,000 


15.18 


76,500,000 


June. 






1,502.200,000 


50,100.000 


41,400.000 


58,100,000 


14.92 


70,400.000 


July. 






1,370.700,000 


44.200.000 


31,800,000 


62.300,000 


14.61 


62,200.000 


August. . 






1,356,000.000 


43.700,000 


32,800,000 


56,500,000 


14.95 


71.300.000 


September, 






1.310,600,000 


43,700.000 


32.600,000 


63,300,000 


15.21 


66.700.000 


October, . 






1,884,000,000 


60.800,000 


44,500,000 


101,900,000 


18.56 


52.000.000 


November, 






1.561,700,000 


52,100,000 


42,600,000 


93,400,000 


15.86 


67,800.000 


December, 






1,784,100,000 


57.600,000 


43.500.000 


110,800,000 


14.98 


66.900.000 


Total, 


19.924,200,000 


- 


- 


- 


- 


- 


Average, 






- 


54,600,000 


41,600,000 


87,400,000 


15.40 


65,400,000 



Average Cost per Million Footr-gaUons for Pumping at the East Boston Station. 

Volume (19.924.2 Million GaUons) X Lift (15.40 Feet) - 306,832.7 MUUon Foot-gaUons. 



Itsms. 



Cost. 



Cost per 

MiUionFoot- 

gaUons. 



Labor 

Coal 

OU 

Waste, 

Water, 

Packing, 

Miscellaneous supplies and renewals. 

Totals 

Labor at screens, .... 



120,481 78 

11,437 98 

416 69 

116 96 

2,476 56 

87 02 

2,622 41 



137,639 40 



t0.06676 
.03728 
.00136 
.00038 
.00807 
.00028 
.00855 



10.12268 
.01001 
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Charlesiown IS$mimt Shti^m^ 
At this station are three submergetl tt^ntrifutful puMi))^. tvxu kvl' 
them having impellers or wheels, 7.5 hvi in t|i«nuit>r, i\\t> other S :)o 
feet in diameter. They are driven by trlj)lt»-t»xpttnj»ji)n taijiat)j> %\i 
the Reynolds-Corliss type. 

Contract capacity of 1 pump: 60,000,000 t^U)m with H foot lift. 

Contract capacity of 2 pumps: 22,000,000 fi^lom iwh, witii |1 t\M>t litt. 

Average duty for the year: 45,900,000 foot-pouiwli*. 

Average quantity raised each day: ^,700,000 goiioixtf. 

Force CTiployed: 4 ea^neerSf I rehet engi»/(der, i tii'miiA}n, 4 QiivyiA, ^ Mucciuuoa 

and 1 r^ief screemnan. 
Coal used: New Biver ax¥i Foeahos3ta«, eoBtuig tivui IK3V3 to 14. 57 iicv y^ratitf Uni, 



TcMe sf Approximaie QuaniitieSf Lifts <md DUitm 4d Oia' < 'lutrlfntAjWH J*iwii>in^ 
Station of the North Met/ropotvtoJi SyaU-m . 



Totel 
Hqmxbb. FumpAfle 
iOailoati). 

1 


Avara^ie 

per Utty 


2«,400,000 


Day 
50.400,000 


I aft 

h.;i4 


nur 100 1Ik« 


MB. 
Siuuuu y, . 


. ' 1,086.700,000 


35.100.000 


4o,;^U<J,0UO 


r^Bhruary, 






005.900,000 


34,500.000 


27.300,000 


5d,«00,000 


«.22 


4/>,^i,0UO 


Ihmdi. . . 






1.102,400,000 


87.500,000 


23,000.000 


04,MO,O0O 


h.3;J 


(»o,ioii,oyo 


J^p^ . 






1.219«400,000 


40.000.000 


30.700,000 ' 


05,500,00(^ 


8.45 


6/,/WJ,000 


Ifay. . 






1,036,000.000 


34^(0,000 


27,100,000 


52,100,000 


7.01 


4<;,60O,O0O 


June. 






1,105.700,000 


36^100.000 


30.bOO.000 


4^.400.001^ 


i-.W 


OJ,,«>0,00(J 


^KUQTt 






032.100,000 


30,100,000 


2:^.700,000 


30,000,00(J 


7.i^J 


v^.yoii.wj 


Aup-t, 






1.0((0.700,000 


35.200.000 


25.000.000 


4:5,600,00(J 


^.ly 


51,40(^000 


fiepftmnber. 






670.700,000 


20,300,000 


21.000.000 


44.600.000 


7.iys 


41.30';.000 


Oeteber. . 






l,tttO,4UO,000 


3^.200,000 


l5.000.000 


47.M;ij.U0(^ 


>.Z7 


4,^,00</,0'>; 


Jtovaniier. 






ii57,mtJMO 


2b,li00,000 


20.700.000 


4'J,5U^.00i 


>.0v 


;><.,i»o(^oo'^ 


J)MBBlhfr. 






flU.500jOOO 


2d«4OU.U0O 






r.^j 


a^',,^i,000 


Total. 






. UaiuJMjjMO 


- 










Aw«.e. 






• 


3o,7UO.OOC- 


liMf>jMf. 


51.5i*..^ 


'.K 


4:,yy..'/^/ 
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Average Cod per Million Fooi-ifaUona far Pumping at the Charledown Station. 

y<Anm0 (13^76.9 Million GdUont) X Lift 9.19 Feet) « 100.179^ IfillJoa Foot-gidloiis. 



Itkus. 



Coia 

oa 

WMte 

Water 

Paeking 

Mieoellaneoui luppUes and renewals. 

Totals 

Labor at screens, .... 



Cost. 



S13.M2 66 
4^11 20 
137 92 
92 12 
657 60 
40 77 
955 04 



$20,067 31 



Cost per 

Million Foot- 

gallons. 



$0.13638 
.04504 
.00138 
.00092 
.00656 
.00041 
.00953 



$0.20022 
.03060 



Alemfe Brook Pumping Staiiion, 
The plant at this station consists of the original installation of 
small commercial pumps and engines, i.e., two 9-inch Andrews verti- 
cal centrifugal pumps, with direct-connected compound marine en- 
gitoes, together with the recent addition. The latter consists of a 
specially designed engine of the vertical cross-compound type, having 
between the cylinders a centrifugal pump rotating on a horizontal 
axis. 

Contract capacity of the two original pumps: 4,500,000 gallons each, with 13- 
foot lift. 
Contract capacity of new pump: 13,000,000 gallons, with 13-foot lift. 
Average duty for the year: 18,100,000 foot-pounds. 
Average quantity raised each day: 3,614,000 gallons. 

Force employed : 3 engineers, 1 relief engineer, 3 screemnen and 1 relief screenman. 
Coal used: New River, costing from $4.48 to $5.06 per gross ton. 
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Table of Approximate Quantities, Lifts and Duties at the Alewife Brook Pump- 
ing Station of the North Melropoliian System. 



Months. 


Total 
Pumpage 
(GaUoDs). 


ATaracie 

^dlOD^. 


ICifiimiim 

Day 
(Gallons). 


Day 

(Gallons). 


Averace 

Lift 
(Feet). 


Average 

Duty (ft.-lbs. 

per 100 lbs. 

OmU). 


1913. 
January, . 

February, 

March. . 

April. . . 

May. . . 

June, 

July. . 

Auguat. . 

SepteniDor. 

Oetober. . 

NoTember. 

December. 






141.136A»0 

105,742,000 

158.996.000 

181,096.000 

126,111.000 

94,797,000 

74.878,000 

69,178,000 

65,296,000 

100,837,000 

89.123,000 

110.967.000 


4,553,000 
3,777.000 
5.139,000 
6,057.000 
4.068,000 
3.160.000 
2.415.000 
2.232.000 
2.177.000 
3.263.000 
2.971.000 


3.526.000 
3,028,000 
3.478,000 
4.738.000 
3.028.000 
2,414,000 
1,952,000 
1,784,000 
1.784,000 
2.120,000 
2.456,000 
2,928.000 


6.813A»0 
6.012,000 
7.984,000 
7,696.000 
5,818,000 
4.085.000 
3,430,000 
3,179,000 
3,028,000 
6,012/100 
5,170,000 
5.947,000 


12.70 
12.24 
12.53 
12.70 
12.56 
12.92 
13.01 
12.96 
12.98 
12.91 
13.01 
12.88 


19.400,000 
17.200,000 
20,900.000 
25,800.000 
19,500,000 
18,100,000 
16,200,000 
15,800,000 
14.500,000 
17,400,000 
16,000,000 
16.800.000 


Total. 
ATerage, 


1.318.761,000 


3.614.000 


2.770.000 


5,427.000 


12.78 


18.100.000 



Average Cast per Million Faat-gaUon8 for Pumping at (he Alewife Brook Station. 

YahnoB (1.318.761 Million Gallons) X lift (12.78 Feet) - 16.853.8 Million Foot-gaUons. 



Items. 



Cost. 



Cost per 
Million Foot^ 



Labor 

Coal. 

Ofl 

Waste 

Water, 

Packing, 

Misodlaneous BUpplieB and renewals, 

Totals, 

Labor at screens, oiling and misodlaneous servioea. 



66,495 27 
1,732 00 
134 93 
9186 
207 72 
21 86 
306 96 



$8,990 62 



80.38539 
.10277 
.00801 
.00545 
.01232 
.00130 
.01821 



80.53345 
.11110 
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South Metropolitan System. 

Ward Street Pumping Station. 
At this station are two vertical, triple-expansion pumping engines, 
of the Allis-Chalmers type, operating reciprocating pumps, the 
plungers of which are 48 inches in diameter with a 60-inch stroke. 

Contract capacity of 2 pumps: 50,000,000 gallons each, with 45-foot lift. 

Average duty for the year: 84,217,000 foot-pounds. 

Average quantity raised each day: 27,056,000 gallons. 

Force employed: 4 engineers, 1 relief engineer, 4 firemen, 4 oilers, 4 assistant 

engineers, 1 machinist and 1 laborer. 
Coal used: New River, costing from $4.23 to S5.13 per gross ton. 
Material intercepted at screens during the year, 1,170 cubic yards. 



Table of Approximate Quantities, Lifts and Duties at (he Ward Street Pumping 
Station of the South Metropolitan System. 



Months. 


Total 
Pumpage 
(Gallons). 


Average 

(]^ii^^). 


Minimyin 

Day 

(Gallons). 


Day 

(Gallons). 


Average 

Lift 
(Feet). 


Average 

Duty (ft.-lb8. 

per 100 Iba. 

Coal). 


IfU 

January, . 




867,261,000 


28.008.000 


24,017.000 


35,562,000 


40.63 


79.000.000 


February, 






720,994,000 


25.750,000 


22.746,000 


41.288,000 


40.76 


82.500.000 


March. . 






1,023.342,000 


33.013.000 


24,261,000 


58.214.000 


41.64 


88.700.000 


April. . 






1,243,097,000 


41.432.000 


31,260,000 


60.082.000 


42.25 


100.600.000 


May. . 






914,397,000 


29.496.000 


24,513,000 


38.030.000 


41.46 


92.400.000 


June, 






729.936.000 


24.330.000 


19.423.000 


29.801.000 


40.77 


84.600.000 


July. 






655.540.000 


21.113.000 


17,429,000 


28.263.000 


40.47 


81.700.000 


August, . 






669,927,000 


21.352.000 


18,150.000 


29.879,000 


41.36 


84.600.000 


September, 






620.930.000 


20.670.000 


17.889.000 


30.059,000 


40.59 


70.700,000 


October, . 






797.624.000 


25.730.000 


19/S51.000 


44,319,000 


41.33 


76,200,000 


November, 






769.725,000 


25.657,000 


21.773.000 


40,474,000 


41.35 


80,600,000 


December, 






871.916,000 


28,126,000 


23.021.000 


41,720.000 


41.50 


89,100.000 


Total, 


9,874,689,000 


- 


- 


- 


- 


- 


Average, 






- 


27,056,000 


22.010.000 


39.590.000 


41,18 


84.217.000 



Records from plimger displacement. 
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Average Cost per MiUion Faot-gaUons far Pumping at the Ward Street Station. 

Volume (9,S74.7 Million GaUons) X Lift (41.18 Feet) - 406,640 Million Foot-gtOlons. 



Itbmb. 



Cost. 



Cost 



^t- 



Labor, 

Coal 

Oil, 

Waste 

Water. 

Packing, 

Miscellaneous supplies and renewals, 

Totals, 

Labor At screens, .... 



116,906 67 

8.607 15 

206 72 

34 11 

1.389 60 

185 67 

2,227 50 



129,557 42 



10.04158 
.02117 
.00051 
.00008 

.00342 
.00046 
.00548 



10.07270 
.00996 



Quincy Pumping Staiion. 
At this station are two compound condensing Deane pumping 
engines and one Lawrence centrifugal pump driven by a Sturtevant 
compound condensing engine. 

Contract capacity of 3 pumps: Deane, 3,000,000 gallons; Deane, 5,000,000 
gallons; Lawrence centrifugal, 10,000,000 gallons. 

Average duty for the year: 31,325,000 foot-pounds. 

Average quantity raised each day: 4,154,000 gallons. 

Force employed: 3 engineers, 1 relief engineer, 3 screenmen and 1 relief screen- 
man. 

Coal used: New River, costing from $4.45 to $4.65 per gross ton. 

Materials intercepted at screen during the year, 199 cubic yards. 
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_ 


c«. 




Iitlrar, .... 


18w400 00 
1JS13 18 

30 88 
3S» 

SO 89 
4159 

478 02 


80.19283 


CM 


.05463 


Ott, 


.00119 


WMto 


.00106 


Wi<#r, 


.00606 


Tn^iag, , , 


.00125 




.01440 


TaUJtt, , 


S04B8 50 


10.27233 




.04686 
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Nut Island Screerir-hause. 
The plant at this house includes two sets of screens in duplicate 
actuated by small reversing engines of the Fitchburg type. Two 
vertical Deane boilers, 80 horse-power each^ operate the engines, pro* 
vide heat and light for the house, bum materials intercepted at the 
screens, and furnish power for the Quincy sewage lifting station. 

Average daily quantity of sewage pasang screens, 53,020,000 gallons. 
Total materials intercepted at screens, 1,148.76 cubic yards. 
Materials intercepted per million gallons of sewage discharged, 1.60 cubic feet. 
Force employed: 3 en^neers, 1 relief engineer, 3 screemnen and 1 relief screen- 
man. 
Coal used: New River, costing from $4.04 to $4.60 per gross ton. 

Quincy Sewage Lifting Station. 

At this station are two 6-inch submerged Lawrence centrifugal 
pumps with vertical shafts actuated by two Sturtevant direct-current 
motors. 

The labor and electric energy for this station are supplied from 
the Nut Island screen-house and as used at present it does not mate- 
rially increase the amount of coal used at the latter station. The 
effluent is largely ground water. 

Average daily amount pumi)ed, 68,700 gallons. 
Aver&fs^ lift, 15.8 feet. 
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LJOn 



aETJHa. 






- 1 



. I . 



3iL470| 



- f 



73.776 1 



318.926 

277 jeo 

75.767 
374.300 



-f 



9 tl 

3 «8 

4 CI 
3 tt 

3 94 
3 97 

3 98 

400 
428 
436 

440 
445 

4 51 
393 
399 
433 
4 57 
4 47 
448 

4 49 
454 
456 
458 
460 
496 

5 01 
506 
423 
425 
4 26 
433 



Include BdjvutMoeata tar quality. 
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Cod ddivered in the Bins of the Sewerage Works Pumping Stations during the Year 

— Concluded. 







Gross Tons, 


BiTUMiNouB Coal. 








1 


1 
1 

1^ 


1 
II 


1 


1 
P 


1 

1 




1 
i 

o 


MetropoUtan Cool CompAny^ 


- 


* 


- 


- 


155.010 


- 


- 


$4 37 


Motropolit&a Coai Company^ 


- 


- 


^ 


' 


171.090 


- 


- 


498 


MetropoUtan Coal Compaiiy, 


- 


- 


* 


- 


277.S48 


- 


- 


506 


MetrppoUUn Coal Company, 


^ 


- 


- 


- 


7e.ai3 


- 


- 


5 07 


Metropolitan Coal Corapanyj 


* 


« 


- 


- 


222.071 


- 


- 


509 


Metropolitan Coal Compaoy, 


- 


- 


- 


- 


131.240 


- 


- 


5 13 


City Fufil Company, . 


- 


- 


- 


- 


- 


62.800 


- 


445 


Ci^ Fuel Company, . 


- 


- 


- 


- 


- 


27.401 


- 


448 


City Fuel Company, ^ 


- 


- 


- 


- 


- 


61.180 


- 


4 57 


City Fuel Compaay, . 


- 


- 


- 


- 


- 


65.174 


- 


4 61 


City Fuel Company, . 


- 


- 


- 


~ 


- 


134.379 


- 


4 65. 


Frost Coal Company, . 


- 


- 


- 


- 


- 


50.000 


- 


504 


Frost Coal Com pasyt . 


- 


- 


- 


- 


- 


9J250 


- 


5 10 


Metropolitan Coal Compoiiy, 


_ 


- 


- 


~ 


- 


- 


200 


404 


Hotzopolitaa Coal Company, 


- . 


- 


- 


- 


- 


- 


194 


4 60 


Metropolitan CoaJ Company, 


- 


- 


~ 


- 


„ 


- 


200 


470 


Total gron tons, . 


2.^^.m 


3,008,763 


1,013.372 


44^.52S 


2,114.425 


410.184 


594 


- 


Averace price per gross ton, . 


$4 21 


H 146 


$4 196 


%i 69 


$4 609 


$4 647 


$4 445 


- 



1 Include adjustments for quality. 



Metkopolitan Sewerage Outfalls. 

The Deer Island outfall has been in continuous operation since 
May, 1895. 

The 60-inch outfall pipes on the South Metropolitan System have 
been in operation since October, 1904. 

These outfalls are in good condition and free from deposit. Dur- 
ing the year the average flow through the North Metropolitan out- 
fall at Deer Island has been 56,600,000 gallons of sewage per 24 
hours, with a maximum rate of 148,700,000 gallons on December 
26. The amount of sewage discharged in the North Metropolitan 
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District averaged 111 gallons per day for each person, taking the 
estimated population of the district contributing sewage. If the 
sewers in this district were restricted only to the admission of sewage 
proper, and all local sewers were separate sewers, this per capita 
amount would be considerably decreased. 

In the South Metropolitan District an average of 53,020,000 gal- 
lons of sewage has passed daily through the screens at the Nut Island 
screen-house, and has been discharged from the outfalls into the 
outer harbor. The maximum discharge per day, which occurred 
diuing a heavy storm on April 13, was 152,000,000 gallons. The 
discharge of sewage through these outfalls represents the amount 
of sewage contributed in the South Metropolitan System, which was 
at the rate of 202 gallons per day per person of the estimated number 
contributing sewage in the District. 

The daily discharge of sewage per capita is considerably larger in 
the South Metropolitan District than it is in the North Metropolitan 
District, because, owing to the large size of the High-level sewer, 
more storm water is admitted at periods of heavy rainfall. 

Material Intercepted at the Screens. 

The material intercepted at the screens at the North Metropolitan 
Sewerage stations, consisting of rags, paper and other floating mate- 
rials, has during the year amounted to 4,056 cubic yards. This is 
equivalent to 5.3 cubic feet for each' million gallons of sewage 
pumped at Deer Island. 

The material intercepted at the screens at the South Metropolitan 
Sewerage stations has amounted to 2,517.27 cubic yards, equal to 
3.51 cubic feet per million gallons of sewage delivered at the outfall 
works at Nut Island. 

Studies of the sewage flows indicate that the Metropolitan sewers 
and siphons are free from deposit. 

FREDERICK D. SMITH, 

Engineer of Sewerage Works, 

Boston, January 1, 1914. 
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Appendix No. 1. 



CONTBACTS MADE AKD PENDING 
[The detaib of ooatacte made htion 1913 



1. 

Nuin« 

ber 

oiCoa- 

tract. 



Z12* 
346 



347> 
350> 

3513 

25-U* 
26-M> 
27-M« 
28-Ms 
31-M 



2. 

WORK. 



4(^iiiiIl]oii'(aUoi& pnmpinc 
encine. 

2 3'iniIiion-caUon pumping 
engjoee for Souuem Ex- 
tra High Service pumping 
station. 



Southern Extra Hi^ Serv- 
ice pumping station. 

Furnishing and placing 
about 1,200 cubic yards of 
loam at Southern Extra 
High Service pumping 
station. 

400 tions cast-iron water 
pipe; 220 tons 24-inch, 80 
tons 30-inch, 100 tons 36- 
inch pipe; and 50 tons 
special castings. 

Electric motor and centrif- 
ugal pump for Clinton 
sewerage pumping station. 

450 tons B. C. C. Miller vein 
coal for Arlington pump- 
ing station. 

1,000 tons Georges Creek 
Cumberland coal for Spot 
Pond pumping station. 

7,000 tons Sonman coal for 
Chestnut Hill pumping 
stations. 

460 tons C. C. B. New River 
coal for Arlington pump- 
ing station. 



Nam- 
ber 
of 

Bids. 



En- 
gine 
No.1. 
5. 

En- 
gine 
No. 2. 
7. 

10 



Amoumt or Bm. 



Next to 
Lowest. 



$105,700 00 
7,886 00 

8,825 00>,« 
21,148 00 



11,965 00 

965 00^> 
34.30 per ton. 
35.05 per ton. 
33.80 per ton. 



Lowest. 



389,760 001 
7,525 001 

8,738 00 
19,984 00 > 



31.301 per cu. 

yd. 



311,950 001 



786 00 



34.241 per 
ton. 



34.801 per 
ton. 



33.791 per 
ton. 



34.381 per 
ton. 



Contractor. 



H<^ 



M^. Co., 



. Buf- 



Laadlaw-Dunn-Gordon 
Co., Cincinnati, O. 



A. Yarnerin Company, 
Boston. 

T. H. Coirigan, Bos- 
ton. 



Florence Iron Works, 
Philadelphia, Pa. 



Power Equipment Co., 
Boston. 



Bader Coal Co., Bos- 
ton. 



Locke Coal Co.» Mai- 
den. 



Gorman-Leonard Coal 
Co., Worcester. 

Bader Coal Co., Bos- 
ton. 



1 Contract based upon this bid. 



' Contract completed. 
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DUBING THE YSAB 1913. 

lufcvB b66iL givon m piwiooi lopotte.] 



7. 


t. 


9. 


M. 


"" 


Date of Om- 
tnct. 


Date of 

Completkm 


Frieei of Ptineipal Items of ContiaetB 
made in 1913. 


Value of WoKk 

dims 
Dee.81,ltU. 




Sept. 21, im 


Jan. 29, 190 


- 


•99,789 00 


I 


Sept. 18, 1911 


Jan. 18,1913 


~ ■" 


18,588 20 


2 


ICar. 28, 1912 


Nov. 10, 1913 


_ ^ 


20,982 13 


8 


Deo. 30, 1912 


July 24, 1913 


- 


2,810 80 


4 


Mar. 5, 1913 


July 24, 1913 


For pipe, 823 per Um of 2,000 pounds; for special 
ftMtingi, 8SS per ton of 2,000 pounds. 


12.UI 34 


5 


May 31, 1912 


Feb. 26, 1913 


- 


985 00 


8 


June 3, 1912 


May 3,1913 




1.9S0 54 


7 


June 5, 1912 


May 29. 1913 


- 


4,785 88 


8 


June 3, 1912 


Auc. 7. 1913 


- 


28,85120 


9 


June 25. 1913 


- 


$4.38 per ton of 2,240 pounds delivered on oan at 
the Arlington station. 


1,801 10 


10 



I Effideney considered, this was lowest bid. 
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Contracts made and pending 



12 



16 



16 



18 



10 



ao 



.21 



22 



Num- 
ber 
of Con- 
tract. 



33-lC 



33-lC 



Special' 
Order. 



Special' 
Order. 



Special > 
Order. 



Special' 
Order. 



Specials 
Order. 



Special' 
Order. 

Special' 
Order. 

Special' 
Order. 



2. 
WORK. 



750 tons Georges Creek 
Cumberland or New 
River coal for Spot Pond 
pumping station. 

5,000 tons Beaver Run coal 
for Chestnut Hill pump- 
ing stations; 300 tons Bea- 
ver Run coal for Hvde 
Faxk pumping station, 
and 85 tons Beaver Run 
coal for Pegan pumping 
station. 



Plumbing in lavatory and 
locker room at Chestnut 
Hill pumping station. 

Electric light installation 
at Hyde Park pumping 
station. 

Furnishing and erecting fer- 
rolithic plate, plastering 
and concrete floor of lava- 
tory and locker room at 
Chestnut Hill pumping 
station. 

2.250 feet 0-inch by 0-inch J. 
C. Edwards red tile for 
engine room floor at Hyde 
Park pumping station. 

1 Fitahenry-Guptill Co. 
standard " A'* power 
spiayer; 1 Fitshenry-Gup- 
tul Co. power truck spray- 
er, less commercial body. 

Cast-iron floor plates for 
Hyde Park pumping sta- 
tion. 

Laying tile floor in engine 
room of Hyde Park pump- 
ing station. 

Painting and varnishing at 
the Chestnut Hill pump- 
ing stations. 

Artificial stone walks at 
Hyde Park pumping sta- 
tion. 

Painting and varnishing at 
Spot Pond pumping sta- 
tion. 



Num- 
ber 
of 
Bids. 



Cheat- 
nut 
HiU 
sta- 
tions, 

3. 
Hyde 
Park 
sta- 
tion, 

4. 
Pegan 
sta- 
tion, 
3. 

3 



AifouMT or Bid. 



Next to 
Lowest. 



$4.02 > per 
ton. 



14.171 per 
ton. 



14.241 per 
ton. 



$375 00 
480 00 
003 00 

416 25« 



275 00 
280 00 
600 00 
476 00 
367 00 



Lowest. 



$5,301 per ton. 
$3.97 per ton. 

$4.12 per ton. 

$4.19 per ton. 

$840 001 
457 001 
540 001 

416 251 



220 001 
220 001 
568 001 
475 001 
300 001 



$. 

Contractor. 



Locke Coal Co., Mai- 
den. 



Gorman-Leonard Coal 
Co., Worcester. 



H. W. Orr Company, 
Newtonville. 



James Wilkinaon Com- 
pany, Boston. 



Robert GaUagher Com- 
pany, Boston. 



L. L. Rinaldi & Co., 
Boston. 



Fitshenry-Guptill 
Co., Boston. 



Becker Milling Ma- 
chine Co., Boston. 



Galassi Mosaic A Tile 
Co., Boston. 



Geo. H. Walsh, Bos- 
ton. 



Warren Brothers Co., 
Boston. 



C. P. Hicks Co., Mai- 
den. 



1 Contract based upon this bid. 



* Contract completed. 
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DURING. THE Ybab 1913 — Continued, 



Date of Con- 
tract. 



Date of 

Completion 

of Work. 



Prioee of Principal Items of Contracts 
made in 1013. 



10. 

Value of Work 

done 
Dec. 31, 1913. 



June 25. 1913 



July 1. 1913 



$5.30 per ton of 2,240 pounds delivered in bins at 
the Spot Pond station. 



14.02 per ton of 2,240 pounds delivered on cars at 
the Chestnut Hill stations; 14.17 per ton of 2,240 
pounds delivered on cars at the Hyde Park sta- 
tion, and 14.24 per ton of 2,240 pounds delivered 
at the Natick station on the Boston & Albany 
Railroad. 



Oct. 9, 1912 
Dec. 27, 1912 
Oct. 9, 1912 

Jan. 24, 1913 
Feb. 27, 1913 

Mar. 14. 1913 
Mar. 18, 1913 
Apr. 22, 1913 
Apr. 24, 1913 
May 8, 1913 



Apr. 1, 1913 
Feb. 20, 1913 
Feb. 12, 1913 

Mar. 12, 1913 
May 27, 1913 

May 28, 1913 
Apr. 5, 1913 
June 2, 1913 
May 31, 1913 
June 19, 1913 



For whole work, $416.25, 

Standard "A" power sprayer, $1,187.15; power 
truck sprayer lees commercial body, $4,387. 

For whole work, $220, 

For whole work, $220. 

For whole work, $568, 

For whole work, $475, 

For whole work, $300, 



$2,203 49 



8,889 14 



355 25 
457 00 
540 00 

416 25 
5,574 15 

220 00 
220 00 
645 30 
475 00 
300 00 



14 



15 



16 



18 



19 



20 



21 



22 



' Longer time required for delivery. 



* Competitive bids not received. 
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CONTB&CTS lUDE AND PENDIHQ 



— 


•ber 
ofCMH 

tiaet. 


s. 

WORK. 


8. 

Num- 
ber 
of 

Bids. 


AMomiT or Bm. | 


i. 




4. 

Next to 
Lowest. 


Lowest. 


CoirtEaetar. 


38 

21 

28 
28 
27 


Spaeiais 
Order. 

Special* 
O^Er. 


4^eq. ft. No.24-i]ich "Self- 
■entariac " aheeti for rem- 
foRiiic ooncreCc floor of 
an^iie loom at CheaUrat 

7«808 irfeeea 8-iach br O-inch 
craany tile for tlooci at 
Chaetaiit Hill pfunping 
atation. 

Layinc tila floon at Cheet- 
nut Bill pamping station. 

400 atone land boondi, 

Pdton water wheel for ma- 
chine shop at Chestnut 
Hill pumping station. 


8 

5 

8 
8 
.1 


8273 00 

78114 

419 to 

8135 
each. 


82S8 78> 

737 82» 

400 00> 

81 10> 
each. 

.1 


Pena Metal Co., Boa- 
ton. 

L. L. Rinaldi Co., 
BosbA. 

Samuel H. Shaw Co.. 
Boafeon. 

Henry Godbev.Fiteh. 
buig. 

PelUm Water Wheel 
Co.,NewToik. 



^ Contract based upon this bid. 



t Contract completed. 
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DxmiNG THE Yeab 1913 — CottHnved. 



T. 

Date of Con- 
tract. 


Date of 
Completion 


f. 

Friees of Piuieipal Items of Contvacta 
made in 1913. 


It. i 

YahieafWoik 

done 
Dee. 81. 1913. 


July 21. 1913 

July 24, 1913 

Oct. 8, 1913 
Sept. 8. 1913 
Dee. 4. 1913 


Anc. 2. 1913 

Oct. 1.1913 

Not. 20. 1913 
Nov. 22. 1913 


For whole work. 8255.78. 

For whole work. 8737.82. 

For whole work. 1400. 

For each bound. 81.10. 

For whole work. 8350. 


8855 78 

737 82 

415 n 
440 00 


23 

H 

25 

26 
17 




8211.921 10 





• Competitive bids were not received . 



yA- 



JimCiyTi.TT^V Ti r\Tf :T: I^A. Docl 



WCUi 



TabKrf 



IW'.cr igil.i 



Fii.' tfehcn* of] 



7fli^ii:a 



-:h.-tiiK>« 
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Tah. Doe. 



Tabt^k N'o. 2. — Rait^<dl in Incha at Jeffenen. ]£(aa., in 1913. 
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t 


- 


- 


0-77 


- 


- 


- 


t 


M, ' 






- 


- 


0.20 


- 


2.43 


- 


0.23 


- 


- 


s 


- 


l-03> 


15. ^ 






- 


" 


t 


- 


- 


- 


- 


- 


- 


t 


- 


t 


», . 






" 


9 


t 


- 


- 


- 


- 


- 


- 


t 


- 


0.9»» 


«7, . 






0.00 


t 


2.88 


- 


t 


- 


- 


0.22 


- 


3.09 


- 


- 


d8. . 






- 


1.00* 


- 


0.40 


t 


- 


1. 14 


- 


- 


- 


t 


- 


»r . 






o.n> 


- 


- 


0.11 


1.23 


- 


0.97 


0.54 


- 


- 


0-96> 


- 


», . 






- 


- 


1 


- 


- 


- 


- 


0.56 


- 


- 


- 


- 


$u . 






0.43* 


- 


0.20 


- 


- 


- 


- 


- 


- 


- 


- 


- 


T(»tAlg 


• • 


S.AI 


2.00 


0.28 


8.90 


4.00 


1.27 


3.07 


3.20 


6.98 


0.43 


3.64 


3.13 



» Sdow. 



Total for the ymt 40.77 ixaches. 
* Rftittfftll included in that of following day. 



s Bain and anow. 
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Table No. 3. 


— RainfaU in 


Inches at Framinghamy Mass, 


in 1913, 




Day of Month. 


1 


£ 


1 


t 


i 


»? 


i 


< 


1 


1 


1 


1 


1 


- 


- 


0.18 


- 


- 


- 


- 


- 


- 


t 


- 


- 


?. . 








- 


- 


0.011 


- 


- 


- 


- 


0.77 


- 


0.57 


- 


- 


3, . 








0.52 


0.571 


- 


- 


- 


- 


- 


- 


- 


- 


- 


- 


4. . 








- 


- 


0.031 


0.02 


- 


- 


- 


0.49 


t 


0.02 


0.04 


- 


6, . 








- 


- 


- 


0.39 


- 


- 


- 


- 


1.11 


- 


- 


- 


6. . 








- 


- 


0.3P 


0.03< 


0.03 


- 


0.01 


0.03 


- 


0.01 


- 


- 


7, . 








s 


- 


- 


0.031 


- 


0.51 


- 


- 


- 


t 


- 


t 


8. . 








1.13» 


- 


- 


- 


- 


- 


- 


- 


- 


s 


1 


1.18* 


9. . 








- 


- 


- 


- 


- 


- 


s 


- 


- 


1 


0.80 


- 


10, . 








s 


- 


- 


- 


- 


- 


0.64 


0.01 


- 


s 


- 


- 


11. . 








s 


0.151 


0.85 


1 


- 


- 


- 


- 


- 


t 


- 


- 


13. . 








0.21 


- 


- 


s 


- 


- 


0.05 


- 


0.17 


0.75 


-. 


- 


18, . 








- 


- 


t 


t 


- 


- 


- 


1.07 


- 


- 




- 


14, . 








- 


- 


0.71 


3.33 


- 


- 


0.03 




- 


0.39 


0.06 


- 


16, . 








- 


- 


1 


1 


- 


- 


_ 




- 


1 


t 


- 


16, . 








1 


1 


0.35 


0.65 


0.33 


- 


- . 


- 


- 


0.45 


0.33* 


- 


17, . 








0.09 


0.051 


- 


- 


- 


- 


- 




- 


- 


- 


- 


18, . 








0.03 


- 


- 


s 


- 


- 


0.33 


0.33 


t 


0.03 


-■ 




Ifl. . 








- 


- 


- 


0.05 


- 


. 


- 




t 


t 


1 


- 


20, . , 








- 


- 


0.65 


- 


- 


• 


0.05 




1 


1.08 


0.17 


- 


21, . . 








0.20 


1 


0.11 


- 


1 


1.37 


- 


- 


t 


- 


- . 


- 


22, . , 








- 


t 


- 


- 


s 


- 


- 


- 


2.61 


- 


-' 


- 


23, . . 








0.20 


0.93S 


0.06 


0.07 


1 


- 


. 


0.43 


- 


- 


- 


1 


24, . , 








- 


- 


- 


- 


3.68 


- 


1.36 


- 


- 


t 


- 


1.03 


25, . 








- 


- 


s 


- 


- 


0.14 




- 


- 


t 


-• 


t 


26, . . 








- 


' 1 


1 


- 


-■ 


- 


- 


- 


- 


3.00 


- 


0.95> 


27, . , 








0.01 


• 


3.66 


- 


• 


- 




0.06 


- 


-. 




- 


28, . . 








- 


1.03« 


- 


1 


0J5 


- , 


1.84 


- 


- 


0.03 


1 


- 


2», . . 








0.10» 


- 


- 


0.49 


0.01 


- 


0.10 


t 


- 


- 


t 


- 


80. . . 








0.01 


- 


- 


- 


- 


- 


0.33 


1.38 


- 


- 


1.14» 


- 


81, . . 








0.46 


- 


0.33 


- 


- 


- 


- 


- 


- 


- 


- 


- 


Totals 




3.96 


3.73 


5.63 


3.96 


3.79 


3.02 


4.03 


4.56 


3.89 


5.81 


3.44 


3.15 



1 Snow. 



Total for the year 44.45 inohea. 
Rainfall included in that of following day. 



s Rain and snow. 
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Table No. 4. - 


- RcdnfaU in Inches at Chestnvt HiU Reservoir in 1913. 


Datb. 


Amount. 


Duration. 


Datb. 


Amount. 


Duiation. 


Jan. 3,. . 
Jan. 7.. . 
Jan. 8.. . 
Jan. 11, . 
Jan. 11, . . 
Jan. 12, . . 
Jan. 17. . . 
Jan. 18, . . 
Jan 18 


.65 
} 1.25« 

.18 
1 .10 

} •** 
.04 

1 z 

] •**' 
1 .63 


2.15 A.II. to 7.80 p.if. 
9.00 A.M. to 

S.aO p.if . 
1.35A.II. to 7.80 a.m. 
8.30p.ii.to 

8.80 P.M. 

4.30 A.M. to 

6.90 a.m. 
5.15 p.m. to 8.00 p.m. 
10.00 P.M. to 

9.30 A.M. 
12.50 p.m. to 9.80 p.m. 
10.80 a.m. to 

1.50 a.m. 
7.45 P.M. to 

8.50 A.M. 


May 9,. . 

MiSrl5,. . 
May 17 . . 
May22. . . 
Ma^25 . . 
May28. . . 
MiSr29 . . 
May29.. . 

Total. . 


.04 
j .40 

1 2.20 

' 1 


5.55 a.m. to 8.40 a.m. 
9.15 pjtf. to 

11.45 A.M. 
1.10 A.M. to 

6.15 A.M. 

11.90 a.m. to 

4.50 A.M. 
12.10 a.m. to 5.15 pjf. 


Jan! 20| ! '. 
Jan. 21, . . 
Jan. 23, . 
Jan. 29, . . 
Jan. 30, . . 
Jan. 31, . 
Feb. 1, . 


8.46 




June 2, . 
June 7, . . 
Junel9, . . 
June 21, . 
June 25, . . 

Total. . 


.04 
.38 

} ■«• 

.36 


2.25 a.m. to 3.10 a.m. 
3.00 p.m. to 7.10 p.m. 


Total, . 


3.38 


5.30 P.M. to 

7.30 P.M. 
9.20 P.M. to 11.40 P.M. 




.60> 
.24* 

} •"* 
} .90 

} .15« 

} •" 


8.00 a.m. to 8.15 p.m. 
6.45 a.m. to 6.00 p.m. 
10.45 P.M. to 

8.15 A.M. 

10.50 P.M. to 

11.50 P.M, 
9.00 P.M. to 

3.40 A.M. 

6.06 A.M. to 

12.30 a.m. 




Feb, 3, . . 
Feb. 11, . . 
Feb. 16, . 


1.04 




Feb. 17 . . 
Feb. 21, . . 
Feb. 22, . . 
Feb. 26, . . 
Feb. 27, . . 
Feb. 27, . . 
Feb.28, . . 


July 9, . . 
July 10, . . 
July 10. . . 
July 14, . . 
July 18. . . 
July 24. . . 
July25. . . 
July 28. . . 
July 30. . . 

Total. . 


} •«« 

.06 
.10 
.40 

.10 


10.05 P.M. to 

6.10 AJt. 

8.16 a.m. to 2.00 p.m. 
12.25 A.M. to 12.55 A.M. 

7.45 a.m. to 6.00 p.m. 

2.20 P.M. to 


Total, . 


2.71 


l.OO A.M. 

3.10 p.m. to 6.00 P.M. 
1.45 p.m. to 2.15 p.m. 




.23 
.29 

} 1.05 

.62 
.09 
.04 

j 2.52 


12.30 p.m. to 6.00 p.m. 
11.55 a.m. to 8.16 p.m. 
12.20 a.m. to 9.00 a.m. 
3.40 P.M. to 

7.45 A.M. 
8.00 a.m. to 8.30 p.m. 
4.30 P.M. to 10.00 P.M. 
12.05 a.m. to 3.35 a.m. 
7.00 P.M. to 

6.15 p.m. 
11.65 p.M. to 

8.00 P.M. 




Mar. 1.. . 
Mar. 6,. . 
Mar. 11. . 


2.26 




Mar. 13. . . 
Mar. 16. . . 
Mar. 20. . . 
Mar. 21. . . 
Mar. 24. . . 
Mar. 26. . . 
Mar. 27, . . 
Mar. 80,. . 
Mar. 31. . . 


Aug. 2. . . 
Aug. 2. . 
Aug. 4. . . 
Aug. 10. . . 
Aug. 13. . . 
Aug. 18. . . 
Aug. 23. . 
Aui.27.. . 
Aug. 29.. . 
Aug. 30. . . 

Total. . 


.69 
.08 
.25 
.06 
.80 
.95 
.37 
.44 

1 1.02 


4.00 a.m. to 5.36 a.m. 
7.80 a.m. to 9.00 a.m. 
10.25 A.M. to 7.45 P.M. 
6.45 P.M. to 6.30 P.M. 
2.45 p.m. to 5.45 p.m. 
2.30 p.m. to 3.30 p.m. 
3.30 a.m. to 8.30 a.m. 
6.40 P.M. to 8.30 P.M. 


Total, . 


5.42 


6.10 a.m. to 8.25 A J«. 


Apr. 3,. . 
Apr. 6.. . 
Apr. 7,. . 
Apr. 11, . . 
Apr. 14. . . 
Apr. 16. . . 
Apr. 16. . . 
Apr. 18. . . 
Apr. 19. . . 
Apr. 23. . . 
Apr. 28. . . 
Apr. 29. . . 


.04 
.41 
.16« 

1 2.69 

j .91 

} 07 
.13 

} ■« 


11.00 P.M. to 11.30 P.M. 

12.45 a.m. to 7.30 A.M, 
3.35 a.m. to 6.00 p,^. 
5.30 A.M. to 

1.20 A.M. 

8.00 P.M. to 

^ 4.30 p.m. 
9.15 P.M. to 

4.60 a.m. 
3.30 a.m. to 7.30 a.m. 
9.30 a.m. to 

8.30 A.M. 


4.56 




Sept. 4. 
Sept. 6. 
Sept. 8. 
Sept. 13. . 
Sept. 18. 
Sept. 19. 
Sept. 22. 
Sept. 22. 

Total, . 


] 1.01 

.02 
.16 
.63 


9.00 A.M. to 

7.46 A.M. 
2.10 p.m. to 2.25 p.m. 
12.50 a.m. to 5.35 a.m. 
1.45 a.m. to 9.3QA.M. 

7.15 A.M. to 

2.50 AM. 
8.00 a.m. to 8.30 p.m. 


Total. . 


4.90 


3.07 





» Snow. 



* Rain and snow. 
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Table No. 4. — RainfaB, in Inches at Chestnut HiU Reservoir in 1913 — 

Concluded. 



Date. 


Amomit. 


Dmmtaoa. 


Datb. 


AmoQnt. 


Duntion. 


8S:!:: : 
^^: : 
gStlt. : 

Oct. 15. . . 
Oct. 16, . 
Oct. 19. . . 
Oct. 20. . 
Oct. 24. . 
Oct. 28. . 


.65 

.24 

} '^ 
\ .80 

1 -^ 
1 1.60 

} 1.47 


2.20 A.M. to 2.45 pjf. 

10.00 AJt. to tJOO P.M. 
5.10 AJL to 

1.45 P.M. 

11.30 a.m. to 

3.10 A.M. 

2.30pjf.to 

3.15 PJI. 
2.35 P.M. to 

9.30 pjf . 
9.45 A.M. to 

11.40 PJi. 


Dec 7,. . 
Dec 8.. . 
Dec 8.. . 
Dec23.. . 
Dec24.. 
Dec25.. . 
Dee.26.. . 
Dee.26.. . 
Dec26.. . 

Total. . 


} »■» 

.061 

} * 
} .87* 

.19 
.041 


7.10 A.M. to 

5.11 A.M. 

lOJOAJf-to 3.30 p.m. 
6.00 pjf. to 

6.00 a.m. 
1.50 pjf. to 

12.30 a.m. 
12J0AJf.to 1.40 p.m. 
1.40 pjf. to 7.30 p.m. 


3.33 




Total. . 


6.48 




Nov. 4, 
Nov. 9. 
Nov. 14. 
Nov. 16. 
Nov. 19, 
Nov. 20, 
Nov. 28. 
Nov. 29. 


.05 
.79 
.10 
.25* 

} '^ 
1.30 


6.20 a.m. to 8.45 a.m. 
6.00 AJf. to 10.30 P.M. 
10.15 a.m. to 5J0pj(. 
3.45 A.M. to 10.45 P.M. 
11.85 P.M. to 

3.25 AJf. 
7.15 P.M. to 

OJOpjf. 




Total, . 


2.69 









Total for yew 43.29 inebee. 



* Rain and snow. 
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40.50 
44.02 
57.03 
41.43 
. 38.18 
44.17 
80.40 
82.78 
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Table No. 13. — Sources from which and Periods during which Water has been 

drawn for the Supply of the Metropolitan Water District, 

From Wachtuett Reservoir into the Wachueett Aqueduct, 



MOKTH. 


Number of 
Dajrs during 

which 

Water was 

flowing. 


Actual Tucb. 


Million 
Gallons 




Hours. 


Minutes. 


drawn. 


January, 


27 


278 


50 


2,251.1 


February, 


28 


452 


46 


2,748.1 


March 


2« 


274 


30 


2,206.0 


April 


12 


122 


40 


940.2 


May 


80 


«50 


5 


3,287.3 


June, 


27 


316 


5S 


3,073.9 


July 


21 


320 


35 


3,605.6 


August • . 


21 


249 


52 


3,072.1 


September 


21 


224 


45 


2,514.7 


October, 


25 


225 


30 


2,661.8 


November, 


24 


233 


- 


2,136.3 


December, 


26 


269 


24 


2,526.8 


Totals 


288 


3,618 


52 


31,023.9 



Total actual time, 160.79 days. 

Total quantity drawn, 31,023,900,000 gallons. 



From Sudbury Reservoir through the Weston Aqueduct to Weston Reservoir, 



Month. 



Number of 
Days during 

which 

Water was 

flowing. 



Actual Time 
(Hours). 



Million 
Grallons 
drawn. 



January, 
February, 
March, . 
April, . 
May, . 
June, . 
July, . 
August, 
September, 
October, 
November, 
December, 
Totals, 



31 
28 
17 
21 
31 
30 
31 
31 
30 
31 
30 
31 



342 



740 
672 
408 
496 
744 
720 
744 
744 
720 
744 
720 
744 



8,196 



1.139.6 
1,043.3 
622.6 
758.3 
1,165.7 
1,206.0 
1,220.9 
1,212.8 
1,170.3 
1,200.2 
1,161.9 
1,217.6 



13,119.2 



Total actual time, 341Ui dajrs. 

Total quantity drawn, 13,119,200,000 gallons. 
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Table No. IZ — Concluded. 
From Framingham Retenmr No. S through the Sndimry Aqueduct to ChettniU HiU Be$erwir. 



Month. 


Number of 
Das^ during 

which 

Water was 

flowing. 


Actual Time 
(Hours). 


Million 
GaUons 
drawn. 


January, 

Febniiuy, 


31 
28 
31 
30 
31 
30 
31 
30 
30 
31 
30 
31 


744 
672 
744 
720 
719 
720 
744 
715 
720 
744 
720 
744 


2.153.9 
2,160 3 


March, , . . , . 

April, 


2,397.3 
2,113 4 


May, 


1,945.5 


June, 


1,933.1 


July, 


2,256.6 


August, 

September, 

October, 

November, ^ . 


1.705.8 
1.485.1 
1365.5 
1,779.0 


December, 


1,792.3 






Totals 


364 


8,706 


23.587.8 



Total actual time, 362.75 dasrs. 

Total quantity drawn, 23.587,800,000 gallons. 

From Lake CochUucUe through the CochitucUe Aqueduct to Chestnut HiU Reservoir. 



Month. 



Number of 

Days during 

which 

Water was 

flowing. 



Actual Time 
(Hours). 



Million 
GaUons 
drawn. 



January, 
February, 
March, . 
April, . 
May, . 
June« . 
July. . 
August, 
September, 
October, 
November, 
December, 
Totals, 



12 



270 



110.7 



21 
29 



497 
701 



329.2 
445.4 



1,468 



885.3 



Total actual time, 61.17 days. 

Total quantity drawn, 885,800,000 gallons. 
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Table No. 14. — Average Daily QuanJtUy of Waier fl^ 

1913 by Months.^ 



HOXTH. 



Waehoaett 
Aqueduct 

into 
Sudbury 
Reservoir 
(Qalloos). 



Weston 

Aqueduet 

into 

Matrppolttan 

Dirtriot 

(Gallons). 



Sudbury 
Aqueduct 
into 
Chestnut Hill 
Rese rv oir 
(Gallons). 



Cocbituate 

Aqueduct 

into 

Chestnut Hill 

Reservoir 
« (Gallons). 



January, 
February, . 
March,. . 
April, . 
Hay, . . 
June, . 
July. . 
August, 
September, 
October, . 
Nov0inber, . 
December, . 
Averace, 



73.456,000 
07,979,000 
70,994,000 
31,170.000 
106378,000 
102,310,000 
116.145.000 
98.936.000 
83.663,000 
85,700.000 
71,033.000 
81,326.000 



36.761.000 
37,261.000 
20.064.000 
25.277.000 
37.603,000 
40,200.000 
89384.000 
39,123300 
39.010.000 
38.716.000 
38.730.000 
39378.000 



69,481.000 
77.154.000 
77332.000 
70.447.000 
62.758.000 
64.437.000 
72,793.000 
55,026.000 
49303,000 
60,177,000 
59300,000 
57316.000 



3371,0 



10319.000 
14.847.000 



84330.000 



35,943,000 



64,624.000 



2.425,000 



> Not including quantities wasted while cleaning and repairing aqueducts. 
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Tabue No. 34. — Ckemiad Bxami$tationa ef Water from a Faued in fiosloN, 

Snrn 1899 to 1913. 

(Ftataps 100,000-1 





CC&OB. 


Rkdub oh 

ETAVOBAXIOilf . ' 


Ammoiw. 


6 
.41 


AS 


1 






1^ 


i 


1 


^•fiiauon. 


1 


ALBnmiioiD. 


1 


S 




y«AB. 


t 


1 


1 


1 


18«2, . . 


.87 


.87 


4.70 


1.67 : 


.0007 


.0168 


.0138 


.0090 


QUO .0001 ; 

1 


- 




1803. . 


.61 


.53* 


4.54 


1.84 ; 


.0010 


.0174 


.0147 


.0027. 


.38 


.0143 


.0001 


.60 




1894. . 


.09 


.58" 


4.04 


1.83 


.0006 


.0160 


.0150 


.0010. 


.41 


.0106 


,0001 


.63 




1805, . 


.72 


.50 


4.00 


2.03 


.0006 


.0107 


.0175 


.0022 •' 


.40 


.om 


.0001 


.00 




1896. . 


.49 


.45 i 


4.20 


1.67 


.0005 


.0165 


.0142 


.0023 


.37 


.0155 


.0001 


.56 




1897. . 


.65 


.55 


4.82 


1.84 


.0000 


.0103 


.0177 


.0016 


.40 


.0137 


.0001 


.64 




1898. . . 


.41 


.40 


4.10 


1.00 


.0006 


.0152 


.0136 


.0016 


.20 


.0007 


.0001 


.44 




1899. . . 


.?3 


.28 


3.7D 


1.30 


.0006 


.0136 


.0122 


.0014 


.24 


.0137 


.0001 


.35 




1900. . . 


.34 


.29 


3.80 


1.20 


.0012 


.0157 


.0130 


.0018 


.25 


.0076 


.0001 


.38 




1901. . 


.34 


.29 


4.43 


1.64 


.0013 


.0158 


.0142 


.0016 


.30 


.0173 


.0001 


.42 




1902. . 


.26 


.30 


3.03 


1.56 


.0016 


.0130 


.0110 


.0020 


.20 


.0002 


.0000 


.40 




1903. . . 


.25 


.20 


3.96 


1.50 


.0013 


.0125 


.0110 


.0015 


.30 


.0142 


.0001 


.39 




1904. . 


- 


.23 


3.03 


1.50 


.0023 


.0130 


.0121 


.0018 


.34 


.0110 


.0001 


.87 




1905. . 


- 


.24 


3.86 


1.50 


.0020 


.0145 


.0124 


.0021 


.35 


.0083 


.0001 


.85 




1906. . 


- 


.24 


3.86 


1.30 


.0018 


.0150 


.0131 


.0025 


.34 


.0054 


.0001 


.36 




1907, . 


- 


.22 


3.83 


1.40 


.0013 


.0120 


.0100 


.0020 


.83 


.0068 


.0001 


.32 




1908. . 


- 


.10 


3.50 


1.85 


.0011 


.0115 


.0002 


.0024 


.33 


.0002 


.0001 


.26 




1909. . 


- 


.18 


3.46 


1.43 


.0011 


.0128 


.0108 


.0025 


.28 


.0084 


.0000 


.25 




1910. . 


- 


.14 


8.05 


1.24 


.0013 


.0118 


.0102 


.0016 


.28 


.0030 


.0000 


.22 




1911, . 


- 


.25 


4.18 


1.66 


.0015 


.0156 


.0128 


.0020 


.88 


.0020 


.0000 


.33 




1912, . 


- 


.17 


3.86 


1.23 


.0018 


.0154 


.0110 


.0034 


.36 


.0063 


.0000 


.29 




1913, . 


- 


.13 


3.06 


1.15 


.0014 


.0150 


.0120 


.0026 


.35 


.0064 


.0000 


.26 





l¥) 



31ETBOPOLITAX WATER 



[Fob. Doc. 



1 

i 


w 

li 


1 
1 


iiSlisizigifiiii 






if 

-- IB 

11 

S3S 


1 


iHllliilfiilEsSi 




i 


II 


1 


gsiSSiSiiiiiiiii 


i 


li 
11 


:l 


i 


2ii9S§S3§§giiiii 


I 

! 


i 


•9 


00 




1 


.1 


1 


8 3 1 i g 8 i i § 1 1 1 II § 1 


J5 

1 


V 


1 


§ § 1 i 1 3 § 1 § § 1 1 i 1 1 1 


1 


^ 1 

l! 


if 


1 


S§§i§§§iSS§|lii3 


1 


1 






i^ 


^1 


1 


' ' ''' ' • 'iSsiiiiii 




1^ 






1 











1 












H 


a a s 3 s 8 5 § s fe g* s s = s s 
illgslllilllssss 





No. 57-1 



AND SEWERAGE BOARD. 



ISl 







\ 1 

I 


' ' ' ' 'll§§i&Sii§ 




1 








i 
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374 
868 
826 
305 
443 
1,313 
321 
349 
412 
337 


1 - 
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§§§iiiSi§§|Sgsl 


^ 1 

II 

1 1 
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§f§§ii§§Si§^S|S 
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1 


829 
897 
413 
585 
435 
473 
554 
731 
419 
689 
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465 
954 
919 
850 


S a 

g < 
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Table No. 36. — Number of Bacteria per Cubic Centimeter in Water from Van- 
0U8 Parts of the Metropolitan Water Works^from 1898 to 1913, indusive. 

[Av«nfM of weekly determinataona.] 



' 


CRnnnrr Hill Rhwstoib. 


SoiTTHXBir Sxsvicx Tasb. 


Y«AB. 


Sudbury 
Aqueduct 
Terminal 
Chamber. 


Coohituate 
Aqueduct. 


Effluent 

Oato-bouM 

No. 2. 


LowSoTice. 
186 Boykton 

Street. 


Hifrh Service, 

1 Aahburtoa 

Place. 


18M 


207 


14ft 


Ill 


06 


_ 


I8W 


224 


104 


217 


117 


123 


1900 


248 


113 


2ft6 


188 


181 


1901 


22ft 


140 


160 


162 


168 


1902 


203 


168 


121 


164 


24« 


1903 


76 


120 


06 


126 


243 


1904 


347 


172 


220 


176 


355 


190ft 


49ft 


890 


480 


231 


442 


190« 


231 


14ft 


246 


164 


261 


1907 


147 


246 


118 


130 


17B 


1908 


162 


138 


137 


136 


148 


1909 


198 


229 


110 


IftO 


195 


1910 


216 




180 


178 


213 


1911 


206 


204 


Iftl 


175 


197 


1919 


429 


4ftO 


227 


249 


250 


1913 


123 


243 


lft7 


119 


140 


Avsfftfes, . 


234 


201 


188 


IftO 


223 



Table No. 37. — Colors of Water from Various Parts of the Metropolitan Water 

Works in 1913. (Averaffes of Weekly Determinations.) 

(Platinum Standard.] 



MONTB. 



WACBVtm RaaiBTOiR. 



SUDBUBT 

Rbbbbtoxb. 



'I 

•So 



Fbaminqham 
Rbbbbtoxb. 



No. 2. No. 3. 



I 



I 



Lakb 

CoCHITirATE. 



January, 
February, 
March, 
April, . 
Ma>-, . 
June, . 
July, . 
August. 
September, 
oSober, 
Norember, 
December, 



AvetaiM, 



.68 
.58 
.55 
.62 
.82 
.01 
.77 
.76 
.68 
.65 
1.62 
.83 



.15 
.16 
.16 
.18 
.10 
.10 
.16 
.14 
.14 
.13 
.15 
.14 



.22 

.28 

.24 

.30 

.35 

.87 

1.74 

2.04 

1.56 

.67 

.21 



.39 
.41 
.42 
.47 
.46- 
.47 
.37 
.40 
.38 
.33 
.38 



13 



.13 



.14 



.S7 



.34 



.16 



16 



.20 



.78 



.16 



.20 



.73 



> The cokwa given in this column represent the combined eokn of the waters of the four principal 
feeders. The color of eeioh is determined monthly, and due weight is giTen in combining the results to 
the ^Uss of the streams. 
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Table No. 37. — Colon tj Water, ttc. — Concluded. 

[Fbtinnm StudmL] 











Spot 

POKD. 


Fklu 
Rbbkb- 

TOIB. 


NOBTHXBN 

Skbticx. 


SOITTHBBK 

Sbbtxcb. 


HOKTH. 


1 


ll 
|l 

1 


II 

1 
1 


j 


1 


Ill 






e a 

jii 


January, . 
Februaiy, . 
Haroh. 

^. : 

June, . 
July. . 
August, . 
September, 
October, . 
November, 
December, 






.14 
.16 
.17 
.18 
.1« 
.19 
.16 
.14 
.14 
.13 
.15 
.14 


T22 

Tl7 
.1% 


.13 
.16 
.17 
.18 
.18 
.18 
.17 
.14 
.15 
.13 
.15 
.13 


.09 
.12 
.13 
.18 
.13 
.12 
.12 
.13 
.12 
.12 
.12 
.07 


.09 
.12 
.13 
.13 
.13 
.12 
.12 
.12 
.12 
.11 
.12 
.07 


.15 
.16 

:}? 

.17 
.17 
.16 
.14 
.14 
.13 
.15 
.13 


.10 
.12 
.13 
.13 
.13 
.13 
.12 
.12 
.12 
.11 
.12 
.06 


.14 
.16 
.16 
.17 
.18 
.18 
.16 
.14 
.14 
.13 
.14 
.13 


.14 

.16 
.17 
.18 
.18 
.18 
.17 
.14 
.15 
.13 
.15 
.U 


Avenges, 




• ■ 


.16 


.19 


.16 


.12 


.12 


.15 


.12 


.15 


.16 



Table No. 38. — Temperatures of Water from Various Parts of the MetropoUtan 
Water Works in 1918. (Averages of Weekly DderminaHons.) 

[The tempoatnres axe takmn. at the same i^aoes and times as the samptes for micrasoopicsl esamination; 
the depth given lor each reservoir is the depth from high-water mark.] 

[Degrees Fafarenhiut.] 





Wachubett 


SUDBXTBT 




FEAXHraRAM 




Rbskbvoib 


Rbsbbvoib 


Wachu- 


Reservoib No. 




(Depth 


(Dbsth 


SETT 


3 (Depth 
AT Place of 






AT Place of 


Aque- 




Obbbbvatiok 


OsSERVATIOir 


duct. 


Obsebvatiok 




107 Fbbt). 


54.5 Feet). 




20.5 Feet). 


MOKTH. 










M 




I_, 










§ 


1 


1 


§ 


1 


1 


•Sg 


§ 


1 


^ 




•g 


rj^ 


'C 


Tl 


'BO 


f2 


•g 


"{» 




s 


i^ 


& 


5 


X 


& 


» 


m 


S 


& 


January, 


35.6 


35.8 


36.3 


35.1 


35.5 


36.3 


35.7 


35.2 


35.2 


35.2 


Februsry, 










33.0 


33.2 


34.2 


34.5 


35.1 


36.0 


34.7 


36.8 


36.8 


36.8 


Mareh, 










37.3 


36.0 


38.3 


38.6 


38.8 


39.4 


37.5 


40.9 


40.9 


40.9 


(£?!•: 










42.6 


42.2 


41.0 


46.9 


46.1 


45.5 


46.8 


47.8 


47.8 


47.8 










53. (^ 


49.6 


47.3 


58.1 


56.4 


54.6 


53.0 


58.3 


58.3 


58.3 


June, . 










63.3 


53.6 


50.3 


67.6 


64.0 


61.3 


58.8 


68.1 


67.5 


66,3 


July, . 










71.3 


53.8 


51.2 


74.1 


70.4 


68.1 


64.1 


74.1 


73.4 


72.4 


August, 










72.2 


62.0 


53.5 


74.3 


71.9 


70.8 


60.0 


73,5 


73.8 


73.2 


September, 










67.0 


61.2 


52.2 


66.7 


66.9 


66.7 


61.3 


66.5 


66.5 


66.8 


October, 










58.4 


58.8 


52.5 


57.6 


58.3 


58.9 


55.5 


67.3 


57.3 


57.3 


November, 










50.4 


49.7 


50.2 


47.4 


48.4 


48.8 


47.1 


46.8 


46.8 


46.8 


December, 










40.4 


40.6 


39.5 


38.5 


38.8 


39.4 


89.0 


87.6 


37.6 


37,6 


Aversgec 


1. 








52.1 


48.0 


45.5 


53.3 


52.6 


52.2 


49.5 


53.6 


53.5 


53.2 
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2Sl — TeKptrwtwt» if Wt 



cfe. — CoMJided. 




Mown. 








It 








Si 


ft 




p. 

5-8 

2 0-5 




1 ^ 




5 




M 


l|*i 


,?i f"^ 




1 
1 


1 


z 


1 


p 


?s. 


|li 


1* 


Ummr, . . 


3S.J 37.0 137.0 


00.7 


00.1 


30.0 


30.0 


flj 


>• 


40.4 


45.0 
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Tabub No. 30. — Temperatures €f the Air at Three StaOans an the Mdrapolitan 

Water Works in 191S. 

(DepMB FahimlMii.] 
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Table No. 43. — Number cf Service Pipes, Meiers and Fire HydranU in the 
Several COies and Taums supplied by Ute MebropoHUm Water Works, Dee. 
SI, 191S, and the Number of Services and Meiers insiaOed during the Year 
191S. 



CtrrcmTawM, 



Fin 
Hjrdnuita. 



ICatara 



Bo9Um, 



MAldMI. . 

CheliM, . 

ErwnU, . 
Quiney, . 
llMlford, . 
M«lrow, . 
Revere, > . 
Wftt«rtown, 
ArliDgton, 
Milton, . 
Winthiop, 
Btonehain, 
Belmont, . 
Lexington, 
Nah«nt, . 
SwampiQott, 
Totala, 



12327 

7,698 
4.768 
5.680 
8.564 

5,091 
3,784 
4,022 
2,417 
2,400 
1,678 
2,740 
1,544 
1,242 
1,063 
620 
1,702 



41.654 

7.866 
7,512 
4.603 
2.280 
7,381 
5.073 
4.041 
l,iMU 
2,425 
2,438 
1,678 
2.667 
1,337 
1,242 
843 
371 
1,702 



8,851 
1475 
587 
316 
563 
007 
618 
348 
250 
353 
432 
388 
254 
140 
222 
175 
94 
165 



1.480 
255 

114 

86 
100 
896 
301 
05 
248 
166 
132 
91 
85 
46 
115 
103 
33 
75 



168,351 



97,168 



15,887 



3.939 



7.488 

783 

114 

118 

360 

1.256 

310 

05 

393 

192 

481 

91 

81 

232 

115 

92 

37 

75 



12,303 



> Includes email portion of Saugus. 
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Appendix No, 3. 



Water Works Statistics for the Year 1913. 
The Metropolitan Water Works supply the Metropolitan Water 
District which includes the following cities and towns: — 



Crrr or Town. 



Population, 
Census of 1910. 



Estimated 
Population, 
July 1, 1913. 



Boston, 

Somervilie, 

Maiden, 

Chelaea 

Newton.i 

Everett 

Quincy, 

Medford, 

Hyde Park, 

Melrose 

Revere, 

l^atertown, 

Arlington, 

Milton, 

Winthrop, 

Stoneham, 

Swampscott, 

Lexington, 

Belmont 

Nahant, . 

Total population of Metropolitan Water District, 
Saugus,s 



670,585 
77,236 
44,404 
32,452 
39,806 
33,484 
32,642 
23.150 
15,507 
15,715 
18.219 
12.875 
11,187 
7,924 
10,132 
7,090 
6.204 
4,918 
5.542 
1.184 



1,070,256 



733,360 
82.810 
47.890 
35.820 
42,680 
37,300 
35,530 
25,650 

16.640 
20.720 
14.060 
12.550 
8.470 
11,440 
7.830 
6,640 
5.400 
6,320 
1.380 



1.152.490 



1 No water supplied during the yeai from Metropolitan Water Works. 

* Included in Boston. 

* Only a small portion of Saugus is supplied with water. 



Mode of Supply, 
33 per cent, by gravity. 
67 per cent, by pumping. 
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Pumping. 
Chatnut HiU Pumping Statian No. 1: — 

Buflden of pumping maddnery, HoOy MMWifftctoring Company, Qaintard 
Iron Works and E. P. ADis Company. 

DeaenpCkm of coal ased: — iJMtaininoaB: Beaver Ran, Sieriing and Sonman. 
Anthiadte:biickidieat. Pnee per groas too in fains: bitaminoQa S4 to S4^, 
faodndieat $3.04 to $3.09. Avefage pnoe per groas too $3.92. Par cent. 
10.S. 



Chatmd HiU Pumping Statian No. t: — 
BofldexB of pomping machmoy, Hdly Mannfjactming Company. 
De acriiiti on of coal osed: — Ktmninous: Beaver Ron, Sterfing and Sonman. 

Antlnacite: faodndieat. Price per gross t<m in fains: bitmninous $3.87 to 

$3.95, fafoekwbeat $2.89 to $2.91. Ayeiage pnce per gross ton $3.75. Per 

eent. ashes 11.7. 

8poi Pond Staiion: — 

Builders of pomping machinery, Geo. F. Blake Manufacturing Company and 
HoQy Bianufacturing Company. 

Description of coal used: — Bituminous: Georges Cre^ Anthracite: screen- 
ings. Price per gross ton in bins: bituminous $4.78 to $5.15, screenings $2.50. 
Average price per gross ton $4.09. Per c^it. ashes 12.2. 





CHamru* Hnx. Punporo QtATtoHB. 




No. 1. 


No. 2. 




land 2. 


Engiike 
No. 3. 


Ensjme 
No. 4. 


Engine 
No. 12. 


Daily pumpinic oapaoity (gidlons), .... 


16,000,000 


20,000,000 


30,000,000 


40,000,000 


Coal consumed for year (pounds), .... 


1,212.7M 


29,525 


2.783,226 


4,921,045 


Cost of pumping, flguied on pumping statitm ex- 
penses. 

Total pumpage for year, corrected for slip (million 
calkms). 

Average dynamic head (feet)» 


$i,6M.M 


$153.82 


$17,135.93 


$17,635.22 


460.35 


23.56 


3.991.82 


7,314.38 


133.M 


120.15 


119.19 


122.32 


Gallons pumped per pound of coal, .... 


378.76 


707.97 


1.434.24 


1,486.35 


Duty on basis of plunger displacement, . 


43,580,000 


83,530,000 


145,360,000 


154,520,000 


Cost per million gallons raised to reservoir, . 


$10.1658 


$6.5331 


$4.2328 


$2.4110 


Cost per million gallons raised one foot, . 


.0750 


.0544 


.0360 


.0197 
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Daily pumping oapaoity (ibaUoiu), 

Coal consumed for year (pounds), 

Cost of pumping, figured on pumping station expenses. 
Total pumpage for year, corrected for slip (million gallons). 

Average dynamic head (feet), 

Gallons pumped per pound of coal, 

Duty on basis of plunger displacement, .... 

Cost per million gallons raised to reservoir 

Cost per million gallons raised one foot 



CHXSTNTrr Hill 

Pumping 
Statiom No. 2. 



Engines Nos. 5, 
6 and 7. 



105,000.000 

5.081,095 

128,589.64 

13,742.46 

39.07 

2,704.63 

89,830,000 

12.0804 

.0532 



Spot Pokd 
Station. 



Engines Nos. 8 
and 9. 



30,000.000 

2,230,505 

$13,968.51 

2.600.88 

127.41 

1,166.05 

126,270.000 

15.3707 

.0422 



Consumption, 
Estimated total population of the nineteen cities and towns 

supplied wholly or partially during the year 1913, . 1,109,810 

Total consumption (gallons), pump basis, 38,170,730,000 

Average daily consumption (gallons), pump basis, . . 104,577,000 

Gallons per day to each inhabitant, pump basis, ... 94 



Distribution. 



Owned and 
operated by 
Metropolitan 

Water 

and Sewerage 

Board. 



Total in District 

supplied 

by Metropolitan 

Water Works. 



Kinds of pipe used, 

Sises, 

Extensions, less length abandoned (miles). 
Length in use (miles), .... 

Stop-gates added, 

Stop-gates now in use. .... 
Service pipes added, .... 
Service pipes now in use. 
Meters added, . . * . 

Meters now in use, 

Fire hydrants added, .... 
Fire hydrants now in use, 



6(M inch. 

14.37« 

116.10 

36> 

492 



6(Minch. 

33.11 

1,779.01 



3,662 
168.300 
11,696 
97,056 
509 
15.887 



1 Cast-iron, cement-lined wrought-iron, cement-lined steel and kalamine pipe. 

> Includes pipes and stop-gates acquired from Boston Water Works under chapter 694 of the Acte of 1912 . 
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Appendix No. 4. 



Contracts made and pending during 
Contracts relating to the 



1. 

Num- 
ber 
of Ck>n- 
tract. 



051 



061 



001 



1001 



1011 



102 



103 



104 



2. 

WORK. 



425 tons of oool for Alewife 
Brook pumpinc station. 

6,600 tons of ooal:-- 
2,600 tons for Deer Island 

pumping station. 
3,000 tons for East Boston 

Sumpins station. 
10 tons for Charlestown 
pumping station. 

Section 67, New Mystic 
Sewer, North Metropoli- 
tan System in Medford 
and Winchester. 

Extension of screen-house at 
East Boston pumping sta- 
tion. 

Two sets of screens for the 
East Boston pumping sta- 
tion. 

Reconstruction of part of 
Section 30. North Metro- 
politan System in Cam- 
bridge. 



Section 70, New Mystic 
sewer. North Metropoli'r 
tan System in Winchester. 



Section 68, New Mystic 
sewer. North Metropoli- 
tan System in Winchester. 



Num- 
ber 
of 

Bids. 



Amoumt of Bid. 



Next to 
Lowest. 



14.85 per 
ton. 



S4.18per 

ton. 
S4.03per 

ton. 
$4.08 per 

ton. 

1104,575 00 



4,782 00 
7,885 00 
0,105 00 

30,116 50 

77,748 20 



5. 

Lowest. 



$4.00 per 
ton.* 



13.06 per 

ton.> 
$3.06 per 

ton.« 
$3.06 per 

ton.> 

$03,000 00> 



4,700 00* 
5,842 00* 
7,805 00* 

37,555 00* 

67,535 00* 



€. 

Contcaetor. 



Loeke Goal Ck>., Ifal- 
den. 



Metropolitan Coal Co., 
Boston. 



Coleman Bros., Chel- 



J. E. Looatelli d; Co., 
Boston. 



New England Struc- 
tural Co., Boston. 



Wm. J. Barry, Boston. 



Ross and Barbaro, 
Winchester. 



G. M. Bryne Co., Bos- 
ton. 



1 Contract completed. 
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THE Year 1913 — Sewerage Works. 
North Metropolitan System. 



T. 



Date of Ck>n- 
tiact. 



t. 

Date of 

Completion 

of Work. 



Prices of Principal Items of Contracts 
made in 1913. 



10. 

Value of Work 

done 
Dec. 31, 1013. 



June 5. 1912 
June 5, 1912 



Oct. 15, 1912 



Dec. 26, 1912 



Feb. 1, 1913 



May 1, 1913 



April 9, 1913 



June 11. 1913 



July 1, 1913 
July 1, 1913 



June 4, 1913 



June 14, 1913 



Aug. 15, 1913 



Aug. 16, 1913 



For furnishing and delivering two sets of screens at 
the East Boston pumping station in condition 
fo^ erection. 

For earth excavation and refilling in trench for 36- 
inoh concrete sewer and 36-inch brick sewer $4.50 
per lin. ft.; for Portland cement brick masonry 
in manholes and special structures, $14 per cu. 
yd.; for Portland cement concrete masonry in 
trench, 19.50 per cu. yd.; for spruce piles in place 
in trench, |25 per lin. ft. 

For earth excavation and refilling in trench for 24- 
inch x 36-inch concrete sewer, $3.50 per lin. ft.; 
for Portland cement brick masonry in manholes 
and special structures, 116 per cu. yd.; for Port- 
land cement concrete in trench, 17.25 per cu. yd.; 
for spruce piles in place in trench, $0.60 per lin. 
ft.; for rock excavation in trench, $5 per cu. yd. 

For earth excavation and refilling in trench for 54- 
inch concrete sewer, 17.50 per lin. ft.: for earth 
excavation and refilling in trench and embank- 
ment for 48-inch concrete sewer, 16.50 per lin. ft. ; 
for earth or rock excavation or both in tunnel for 
48-inch concrete sewer, |15 per lin. ft.; for earth 
excavation and refilling in trench for 18-inch, 15- 
inch, and 12-inch pipe drains, 11.75 per lin. ft.; 
for Portland cement brick masonrv in shafts, 
manholes, catch-basins, and special structures, 
116 per cu. yd.; tor Portland cement concrete 
masonry in trench, retaining wall and special 
structures, 17.50 per cu. yd. : for Portland cement 
concrete masonry in tunnel, 19 per cu. yd.; for 
spruce piles in trench in place, 125 per lin. ft. 



$1,930 57 
26,366 88 



93.638 81 

4.700 00 
5,842 00 
7,754 56 

23.637 20 

64.030 21 



a Contract based upon this bid. 
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Cant 


roctg relating to the 


■ 


of Con- 
traet. 


3. 

WORK. 


Nnm-, 

ber 

of 
Bide. 


Amouitf or Bid. { 


tw 




Next to 
Lowest. 


Lowwk. 


ContnefeoK. 


9 

10 
11 


105 

10$ 
107 


Section 48A, North Metro- 
politan Ssretem in Somer- 
villeftndKedford. 

435 tone of (VMl for Alewife 

«,800toneofooel: — 
3,700 tone for Deer IiUttd 

3,000 tonsfor Seet Bocton 
numptnc sUtion. 

Um toimfot Charleetown 
pumping station. 


1 

1 
1 
1 


$3,101 40 


$M70 75s 

$5.15 per 
ton.* 

$4.53 per 

ton.* 
$4.Mper 

ton.* 
$4.54 per 

ton.* 


Antony GelUo, Bee* 
tan. 

T(/^4ffy Goal CanuMBR'. 
Maiden. 

Boatoa. 

V 



Contracts mads and fending during 
Contracts rdating to the 





1. 

Num- 
ber 
of Con- 
tract. 


3. 
WORK. 


3. 

Num. 

ber 

of 
Bids. 


AMOvirr or Bin. 


t. 




4. 

Next to 
Lowest. 


5. 

Lowest. 


Contnustor. 


1 

1 

3 
4 


MI 
108 

109 


3,700 tone of eoal: " 
3,300 tons for Ward Street 

pumping station. 
50D tons for Nut Island 

475 tons of eoal for Quinsy 

3,050 tons of eoal: — 
3,300 tons for Ward Street 

45S^ton8°for Nut 'isUnd 
screen-house • 

435 tons of eoal for Quincy 
pumping station. 




$4.40 pv 

ton. 
$4.37 per 

ton. 

$4.74 per 
ton. 


' $4.31 per 
ton.* 
$4.13 per 
ton.* 

$4.55 per * 
ton.* 

$5.15 per 

ton.* 
$4.78 per 

ton.* 

$5.10 per 
ton.* 


Metropolitan Coal 
Co., Boston. 

CttyFud Co., Boston. 

MetropoUtan Coal Co., 
Boston. 

Frost Coal Company, 
Boston. 



1 Contract completed. 
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THE Tear 1913 — SsmEauJSE Wobks — CovOmuedL 
Sotdh MetmpoHUm S^tiem. 



1. 


ft. 


9. 


». 


*■ 


I>ateofGaii- 
• tiact. 




Fkion of Ftindnii Items of Omln»li 
maaeinUU. 


ValuftofWetk 
Deo. 31, 1913. 




June 5,1912 


July 1,1913 


- 


111^131 


I 


June 5. 1912 


July 1. 1913 


- - « 


3,149 tt 


3 


June 23. 1913 


- 


IS.15 per ton of 2.240 lbs. delivered in bins mt Wud 

Street pnmpins station. 
94.78 per ton of 3.210 lbs. deUvered onwharf at Kut 


9,393 99 


S 


June 23. 1913 


- 


$5.10 per ton of 2.240 lbs. delivered in binsat Quiney 
pumpinc station. 


399 17 


4 



* Contract based upon this bid. 
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Contracts made and pending during the Year 1913 — Sewerage Works 

— Condvded, 

Stunmary of Contracts. 



Value of 

Work done Dee. 

31. 1913. 



North Metropolitan Syvtem, 11 oontracta, 

South Metropolitan Syvtem, 4 oontracts, 

Total of 15 oontraots made and pendinc during the year 1013, 



1243,734 77 
10,945 95 



1263,680 72 
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Appendix No. 5. 



FINANCIAL STATEMENT PRESENTED TO THE GENERAL COURT 
ON JANUARY 19, 1914, 

The Metropolitan Water and Sewerage Board respectfully presents 
the following abstract of the account of its doings, receipts, expendi- 
tures, disbursements, assets and liabilities for the year ending 
November 30, 1913, in accordance with the provisions of chapter 
235 of the Acts of the year 1906. 

Metropolitan Water Works. 
Construction. 
The loans authorized for expenditures under the Metropolitan 
Water acts, the receipts which are added to the loan fund, the ex- 
penditures for the construction and acquisition of works, and the 
balance available on December 1, 1913, have been as follows: — 

Loans authorized under Metropolitan Water acts, . $42,798,000 00 

Receipt from town of Swampscott for admission to Metropolitan . 

Water District, paid into Loan Fund (St. 1909, c. 320), , 90,000 00 

Receipts from the sales of property which are placed to the credit 
of the Metropolitan Water Loan Fund: — 
For the year ending November 30, 1913, $4,622 46 

For the period prior to December 1, 1912, . 220,836 14 



225,458 60 



S43,113,458 60 
Amount approved for pa3rment by the Board out of the Metro- 
politan Water Loan Fund: — 
For the year ending November 30, 1913, . $206,551 87 
For the period prior to December 1, 1912, . 42,029,922 65 

42,236,474 52 



Balance, December 1, 1913, $876,984 08 

The amount of the Metropolitan Water Loan bonds issued at the 
end of the fiscal year was $41,788,000, no additional bonds having 
been issued during the year. Of the amount issued, $41,398,000 
were sinking fund bonds, and the remainder, amounting to $390,000, 
were issued as serial bonds. 
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At the end of the year the amount of the outstanding bonds was 
$41,773,000^ as bonds issued on the serial iMiyment plan to the 
amount of $15,000 had been jMiid. During the fiscal year, $10,000 
in serial bonds has been paid. 

The Metropolitan Water Loan sinking fund amoimted on De- 
cember 1, 1913, to $10,765,512.65, an increase during the year of 
$954,331.36. 

The net debt on December 1, 1913, was $31,007,487.35, a decrease 
during the fiscal year of $964,331.36. 

Maintenance. 

Amount appropriated for the maint^iance and oper- 
ation of works, for the year ending November 30, 
1913, $447,000 00 

Balance of special appropriation for the improve- 
ment of the Cochituate watershed (1909-1911) 
remaining, 1,117 12 

Special appropriation for protection of water supply 
in aqueducts (1911) remaining, .... 14,92121 

Special appropriation for protection and improve- 
ment of the water supply (1912), .... 20,000 00 

Receipts credited to this fund for year ending Novem- 
ber 30, 1913, 45,406 63 

$528,444 96 

Amount approved by Board for maintenance and op- 
eration of works during year ending November 30, 
1913, 426,705 40 

Balance, December 1, 1913, $101,739 56 

This balance includes the sum of $14,921.21, the amount remain- 
ing unexpended of the special appropriation for the protection of the 
water supply in aqueducts, and the sums of $17,497.11, the amount 
remaining unexpended of the special appropriation in 1912, and 
$20,000, the special appropriation in 1913 for the protection and 
improvement of the water supply. 

The Board has also received during the year ending November 30, 
1913, $45,406.63 from rentals, the sale of land, land products and 
power and from other proceeds from the operations of the Board 
which, according to section 18 of the Metropolitan Water Act, are 
applied by the Treasurer of the Commonwealth to the payment of 
interest on the Metropolitan Water Loan, to sinking fund require- 
ments, and expenses of maintenance and operation of works, in re- 
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duction of the amount to be assessed upon the Metropolitan Water 
District for the year. 

Sums received from sales of water to municipalities not belonging 
to the District and to water companies, and from municipalities 
for admission to the District, have been applied as follows: — 

For the period prior to December 1, 1906, distributed to the cities 
and towns of the District, as provided by section 3 of the Met- 
ropolitan Water Act, $219,865 65 

For the period beginning December 1, 1906, and prior to December 
1, 1912, applied to the Metropolitan Water Loan sinking fund, 
as provided by chapter 238 of the Acts of 1907, .... 41,601 63 

For the year beginning December 1, 1912, and ending November 
30, 1913, applied to the Metropolitan Water Loan sinking fund, 
as provided by said last-named act, 4,570 83 

$266,038 11 
Meteopolitan Sewerage Works. 
ConstTiidion. 
The loans authorized under the various acts of the Legislature 
for the construction of the Metropolitan Sewerage Works, the re- 
ceipts which are added to the proceeds of the loans, and the expendi- 
tures for construction, are given below, as follows: — 

North Metropolitan System. 

Loans authorized for expenditures for construction 

\mder the various acts, including those for the 

Revere, Belmont and Maiden extensions. North 

System enlargements and extensions, and new 

Mystic sewer, $7,013,865 73 

Receipts from sales of real estate and from miscel- 
laneous sources, which are placed to the credit 
of the North Metropolitan System: — 
For the year ending November 30, 1913, . 9,995 08 

For the period prior to December 1, 1912, . 75,184 24 
Amoimt approved for payment by the Board ^ out 
of the Metropolitan Sewerage Loan Fund, North 
SjTstem: — 
For the year endmg November 30, 1913, . $218,175 36 

For the period prior to December 1, 1912, . 6,726,457 45 

$7,099,045 05 $6,944,632 81 
Balance, December 1, 1913, $154,412 24 

1 The -word "Board '* refen to the Metropolitan Sewerage Commionon and its auoceaBOr the Metro- 
politan Water and Sewerage Board. 
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South Metropolitan System, 
Loans authorized for expenditures for construction 
under the various acts, applied to the construc- 
tion of the Charles River valley sewer, Neponset 
valley sewer, High-level sewer and extension, . $8,867,046 27 
Receipts for pumping, sales of real estate and from 
miscellaneous sources, which are placed to the 
credit of tiie South Metropolitan System: — 
For the year endmg November 30, 1913, 76 75 

For the period prior to December 1, 1912, . 14,004 60 
Amoimt approved by the Board for payment as 
follows: — 
On accoimt of the Charles River valley sewer, $800,046 27 

On account of the Neponset valley sewer, . " 911,531 46 

On accoimt of the High-level sewer and ex- 
tension: — 
For the year endmg November 30, 1913, 1,082 63 

For the period prior to December 1, 1912, 7,108,911 32 



$8,881,127 62 $8,821,571 68 
Balance, December 1, J913, $59,555 94 

The amount of the Metropolitan Sewerage Loan bonds issued at 
the end of the fiscal year was $15,880,912, bonds amounting to 
$378,000 having been issued during the year. Of the amount issued, 
$15,440,912 were sinking fund bonds, and the remainder, amounting 
to $440,000, were serial bonds. 

At the end of the year the amount of the outstanding bonds was 
$15,877,912, as bonds issued on the serial payment plan to the 
amount of $3,000 had been paid during the year. 

Of the total amount outstanding at the end of the year, $7,000,000 
were issued for the North Metropolitan System and $8,877,912 for 
the South Metropolitan System. The Metropolitan Sewerage Loan 
sinking fund amounted on December 1, 1913, to $2,748,182.33, of which 
$1,755,553.90 was on account of the North Metropolitan System and 
$992,628.43 was on account of the South Metropolitan System. 

The net debt on December 1, 1913, was $13,129,729.67, an in- 
crease of $81,007.39. 

Included in the above figures for the North Metropolitan System 
is $62,000 in serial bonds issued under chapter 512 of the Acts of 
1911, of which $3,000 has been paid. 
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Maintenance. 

North Metropolitan System. 
Appropriated for the year ending November 30, 1913, . . $170,600 00 
Receipts from pumping and from other sources which are returned 
to tiie appropriation : — 
For the year ending November 30, 1913, 604 59 

$171,204 59 
Amoimt approved for payment by the Board: — 

For the year ending November 30, 1913, 162,333 66 

Balance, December 1, 1913, $8,870 93 

South Metropolitan System. 
Appropriated for the year ending November 30, 1913, . . $109,460 00 
Receipts from sales of property and for pumping, which are re- 
turned to the appropriation: — 
For the year ending November 30, 1913, 189 85 

$109,649 85 
Amount approved for payment by the Board: — 

For the year ending November 30, 1913, 100,910 79 

Balance, December 1, 1913, $8,739 06 
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Appendix No. 6. 



Legislation of the Yeak 1913 affecting the Metro- 
politan Water and Sewerage Board. 



The city of 
Quincyez- 
omptBd from 
paying for 
water sold for 
certain pur- 



Proviso. 



Acta of 1913. 

Chapteb 154. 



An Act to authorize the city of quincy to sell water 
for mechanical or manufacturing uses on certain 
terms. 

Be it enacted, etc., as follows: 

Section 1. The city of Quincy shall not be required to 
pay, and is hereby exempted from paying, to the treasurer 
of the commonwealth any money toward the interest, sink- 
ing fund requirements, and expenses of maintenance and 
operation of the metropolitan water system, or on any 
account whatsoever, for any water from its reservoir in the 
town of Braintree that it may sell or distribute in any 
year, exclusively for mechanical or manufacturing uses and 
purposes, and the water so sold shall not be considered by 
the metropolitan water and sewerage board in determining 
the amount of water consumed by said city during said 
year, which said board is required to certify to the treasurer 
•of the commonwealth under the provisions of chapter four 
hundred and eighty-eight of the acts of the year eighteen 
hundred and ninety-five, as amended by chapter four hun- 
dred and fifty-seven of the acts of the year nineteen hun- 
dred and six, or by any other acts in amendment thereof 
or in addition thereto; and the city of Quincy is hereby 
exempted from any provision of any of said acts which 
may now authorize the treasurer of the commonwealth to 
assess it on account of water from its own supply which it 
may so sell or distribute: provided, however, that the metro- 
politan water and sewerage board certifies to the treasurer 
and receiver general of the commonwealth that the water 
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sold and distributed under this act has been used for 
mechanical or manufacturing purposes only. 

Section 2. Any contract which the said city may make Provision in 
with a consumer for the sale of said water for mechanical Mioofwstor. 
or manufacturing uses or purposes shall contain a provision 
that whenever the public authority having control of the 
water of said re3ervoir determines that there is occasion to 
use said water for public purposes, said authority may 
terminate such contract on giving to the consumer reason- 
able notice of its intention so to do. Whenever such a 
contract is so terminated, the consumer shall not be entitled 
to any compensation by way of damage or otherwise by 
reason thereof. Such a contract may be entered into in 
behalf of the city by the mayor and the commissioner of 
public works, and may be for a year or for a greater or lesg 
period of time, as they may think proper, and upon such 
further terms and conditions as they may determine that 
the interests of the city require. 

Section 3. This act shall not in any manner abridge any Not to aff^t 
right which the city of Quincy may now have concerning 
the disposal of said water, and the authority conferred by 
this act shall be in addition to the authority now possessed 
by it. 

Section 4. This act shall take effect upon its passage. 
[Approved February 24$ 1913 » 



Chaptbb 351. 
An Act making an appropriation for operating the 

SOUTH metropolitan SYSTEM OF SEWAGE DISPOSAL. 

Be it enacted, etc., as follows: 

Section 1. A sum not exceeding one hundred nine Appropr»tion 
thousand four hundred and sixty dollars is hereby appro- nance of south 
priated, to be paid out of the South Metropolitan System sewwago works. 
Maintenance Fund, for the cost of maintenance and opera- 
tion of the south metropolitan system of sewage disposal, 
comprising a part of Boston, the cities of Newton and 
Waltham, and the towns of Brookline, Watertown, Dedham, 
and Milton, during the fiscal year ending on the thirtieth 
day of November, nineteen hundred and thirteen. 

Section 2. This act shall take effect upon its passage. 
[Approved March 26, 1913. 
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Chaptkb 352. 

An Act making an appbopriation fob opebating the 

NOBTH METBOPOLITAN SYSTEM OF SEWAGE DISPOSAL. 

Be it enacted, etc., as follows: 
iSvS^^ Section 1. A sum not exceeding one hundred seventy 



jjj^^^^^Jj^^ thousand six hundred dollars is hereby appropriated, to be 
paid out of the North Metropolitan System Maintenance 
Fund, for the maintenance and operation of a system of 
sewage disposal for the cities included in what is known as 
the north metropolitan system, during the fiscal year end- 
ing on the thirtieth day of November, nineteen hundred and 
thirteen. 

Section 2. This act shall take e£fect upon its passage. 
[Approved March 26, 1913. 



Chaptbb 353. 

An Act making an appropriation fob opebating the 
metbopolitan wateb system. 

Be it enacted, etc., as follows: 
Approjfx\a*Aon SECTION 1. A sum not exceeding four hundred and forty- 



iofmrtro- seven thousand dollars is hereby appropriated, to be paid 
works. out of the Metropolitan Water Maintenance Fund, for the 

maintenance and operation of the metropolitan water 
system for the cities and towns in what is known as the 
metropolitan water district, during the fiscal year ending 
on the thirtieth day of November, nineteen hundred and 
thirteen. 

Section 2. This act shall take effect upon its passage. 
[Approved March 26, 1913. 



Chapter 377. 

An Act to authorize the metropolitan water and 
sewerage board to construct an additional branch 
sewer in the city of somerville. 

Be it enacted, etc., as follows: 
S^SSoS^^**** Section 1. The metropolitan water and sewerage board 
?SieaS^?*^ ^'^ hereby authorized to construct an additional branch 
»"^' sewer through a part of the city of Somerville, in order to 
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dispose of sewage coming from the city of Medford, and 
for this purpose the said board is hereby authorised to 
expend any balance of the proceeds of bonds abready 
issued on account of the Metropolitan Sewerage Loan 
Fund, for the benefit of the north metropolitan sewerage 
district, which may be in excess of the amount required 
for satisfying the purposes for which said bonds were 
issued. 

Section 2. This act shall take effect upon its passage. 
[Approved March 28^,1913. 



Chafteb 422. 

An Act b£latiye to allowances to cities and towns 
IN the metropolitan water district for water 

FURNISHED FROM THEIR OWN SOURCES. 

Be it enacted, etc., aa follows: 

Section 1. Any city or town belonging to the metro- AUow»noe i6r 
politan water district, established under the provisions of SdMd^ 
chapter four hundred and eighty-eight of the acts of the towns^ meu 
year eighteen hundred and ninety-five, which is assessed SSknet Som 
upon its total valuation, or which shall be admitted to the ^^^ 
district under said chapter or any subsequent act of the 
general court, and which shall agree with the metropolitan 
water and sewerage board to furnish from its own works 
a constant and fixed quantity of water of proper quality 
for a term of five or more years, as a part of its own water 
supply, such quantity to be not greater ,than the safe 
capacity of its sources in a dry year as determined by said 
board, shall be allowed and credited in its apportionment 
with such sum for every million gallons furnished in ac- 
cordance with the agreement so made, as shall be deter- 
mined in each year by the said board and certified by it 
to the treasurer of the commonwealth: provided, however, 
that the said sum shall not be less than twenty-four dollars 
per million gallons and shall not exceed the average cost 
to the metropolitan water district of water furnished from 
the metropolitan water supply during the year preceding 
that in which the assessment is made. 

Section 2. This act shall take effect upon its passage. 
[Approved March 31, 1913. 
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Chapter 525. 

An Act relative to the rate of interest on damages 
in the case of real estate taken or injured 
bt the metropolitan park commission or the 
metropolitan water and sewerage board. 

Be it enacted, etc,, as follows: 
Rate of interest SECTION 1. In a suit to determine damages for the 

on uBinaceB for , , , , 

leoieetete taking of and injury to real estate taken or injured, after 

telcen by 

metropoutan the passage of this act, by the metropolitan park com- 
sion and metro- mission or by the metropolitan water and sewerage board 

p<ditan water •» * «-» 

andaewecace under authority of any law or statute, the damages so de- 
termined shall bear interest at the rate of five per cent 
per annum from the date when damages ara to be as- 
sessed under the law or statute by virtue of which such 
real estate was taken or injured. 

Section 2. This act shall take effect upon its passage. 
[Approved April 21, 1913. 



Chafteb 534. 

An Act relative to the preparation and printing of 
lists of state officials and employees with their 
salaries or compensation. 

Be it enacted, etc., as follows: 
1910,268, §1, Section 1. Section one of chapter two hundred and 

etc., amended. 

sixty-eight of the acts of the year nineteen hundred and 
ten, as amended by chapter forty-three of the acts of the 
year nineteen hundred and eleven, is hereby further 
amended by striking out after the word "amount", in 
the sixteenth line, the words "of all money paid for serv- 
ices or salaries to any official or employee, not otherwise", 
and inserting in place thereof the words: — of money paid 
for services or salaries to officials or employees not em- 
ployed on the first day of July preceding and therefore 
not, — and by striking out all after the word "year", 
in the next to the last line, and inserting in place thereof 
the words: — and for the two preceding years, — so as 
i^d^pi^iS to read as follows: — Section 1. Every department, com- 
togo^^?^^ inission, bureau or board of the commonwealth, shall, on 
a^ council, ^^ before the fifteenth day of July in the year nineteen 
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hundred and ten, and on or before the fifteenth day of 
July in every year thereafter, prepare and furnish to the 
governor and council lists of all the o£Scials and em- 
ployees of the commonwealth employed in or by such 
department, commission, bureau or board on the first day 
of July preceding, for whose services money has been paid 
from the treasury of the commonwealth. The said lists 
shall be arranged by divisions of the several departments, 
commissions, bureaus or boards, when such divisions exist, 
and shall give the name, residence, designation, rate of 
compensation and the date of election or appointment of 
every such ofiicial and employee, and any increase in the 
rate of salary or compensation for the year preceding; 
and also the aggregate amount of money paid for services 
or salaries to ofiicials or employees not employed on the 
first day of July preceding and therefore not shown upon 
the list, for the year beginning with the first day of July 
in the year preceding that in which the list is prepared. 
It shall be the duty of the auditor of the commonwealth to Auditor to 

VBrifv lists 

verify the said lists, the compensation and the said aggre- 
gate amounts from the pay roll. The said lists and aggre- To be printed 
gate amounts shall be printed at the expense of the com- Sent, etc. *^^" 
monwealth as a document of the commonwealth, before the 
first day of October in the year in which they are furnished, 
and the said document shall contain a summary by de- 
partments, commissions, bureaus and boards of the total 
number of officials and employees employed in or by every 
such department, commission, bureau and board and the 
total amount paid for services by every such department, 
commission, bureau and board from the treasury of the 
commonwealth, and, respectively, the whole number of 
such officials and employees, and the whole amount paid 
for services in a grand total; and a summary by every such 
department, commission, bureau and board of the total 
number of such officials and employees and the total 
amount paid for services for the year and for the two 
preceding years. 

Section 2. This act shall take effect upon its passage. 
[Approved April 22, 1913. 
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Chafteb 537. 

An Act to authobizk the town of Arlington to sell 
water for mechanical and agricultural purposes. 

Be it enacted, etc,, as follows: 
gjjjjj^- Section 1. The town of Arlington shall not be re- 
pSSmfor™ quired to pay, and is hereby exempted from paying, to 
Ste avtahT ^® treasurer of the commonwealth any money toward the 
interest, sinking fund requirements and expenses of main- 
tenance and operation of the metropolitan water system, 
or on any account whatsoever, for any water from its 
reservoir in the towns of Arlington and Lexington which 
it may sell or distribute in any year exclusively for me- 
chanical, manufacturing or agricultural purposes, and the 
water so sold shall not be considered by the metropolitan 
water and sewerage board in determining the amount of 
water consumed by said town during said year, which said 
board is required to certify to the treasurer of the com- 
monwealth under the provisions of chapter four hundred 
and eighty-eight of the acts of the year eighteen hundred 
and ninety-five, as amended by chapter four hundred and 
fifty-seven of the acts of the year nineteen hundred and 
six, or by any other acts in amendment thereof or in 
addition thereto, and the town of Arlington is hereby 
exempted from any provision of either of said acts which 
authorizes the treasurer of the commonwealth to assess it 
on account of water from its own supply which it may so 
sell or distribute: provided, however, that the metropolitan 
wat^ and sewerage board certifies to the treasurer and 
receiver general of the commonwealth that the water sold 
and distributed under authority of this act has been used 
for mechanical, manufacturing or agricultural purposes 
only. 
i^rovmmjn SECTION 2. Any contract which the said town may make 

conlcBcts fop 

Mte of water, with a consumer for the sale of water from said reservoir 
for mechanical, manufacturing or agricultural purposes, 
shall contain a provision that whenever the public author- 
ity having control of the water of said reservoir determines 
that there is occasion to use said water for public pur- 
poses, said authority may terminate such contract on giving 
to the consumer reasonable notice of its intention so to do. 
Whenever such a contract is so terminated, the consumer 
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shall not be entitled to any compensation by way of damage 
or otherwise by reason thereof. Such a contract may be 
entered into in behalf of the town by the board of public 
works, and may be for a year or for a greater or less period 
of time, as the board may think proper, and upon such 
further terms and conditions as it may determine that the 
interests of the town require. 

Section 3. This act shall not abridge any right which Not to affect 

1 • A 1* « • 1 1 • 1 * certain rights 

the town of Arlmgton may have concerning the disposal of of the town, 
said water, and the authority conferred by this act shall be 
in addition to the authority now possessed by the town. 

Section 4. This act shall take effect upon its passage. 
[Approved April 23, 1913. 



Chaptbb 558. 

An Act relative to the drainage of medford street 
in the city op somerville. 

Be it enacted, etc, as follows: 

Section 1. In the abolition of the railroad grade cross- Drainage of 
ing at Medford street in Somerville now being made under in theW of 
a decree of the superior court, there shall be provided as a ™*' 
part of the work of construction such method for removing 
all surface and storm water from the new low grade of the 
street into the drainage system of the city of Somerville as 
may be approved by the metropolitan water and sewerage 
board, instead of the connection with the metropolitan 
sewerage system as required by the decree, and the ex- 
pense shall be treated as one of the expenses of the aboli- 
tion of the crossing. 

Section 2. This act shall take effect upon its passage. 
[Approved April 26, 1913. 



Chaptsb 685. 

An Act relative to wages of employees op the metro- 
poutan park commission and of the metropoutan 
water and sewerage board. 

Be it enacted, etc., as follows: 

Section 1. Section one of chapter five hundred and i®"« Jft 5 1» 
forty-one of the acts of the year nineteen hundred and 
eleven is hereby amended by striking out the word " twenty- 
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Cbapter 769. 

An Act to authobize the city of newton to provide 
for the disposal of sewage from the riverside 
recreation grounds. 

Be U enacted^ etc., as follows: 

Section 1. The city of Newton may permit the entrance Dispoaaof 
into the sewers of that city of the sewage of the Riverside Rrmide 
Recreation Grounds, so called, situated on the westerly pounds, 
side of Charles river in the town of Weston, so long as the 
said grounds shall be occupied by the trustees of the River* 
side Recreation Grounds, or their successors, upon such 
terms, agreements and stipulations as may be agreed upon 
by said city and said trustees, and all sewage so received 
may be discharged into the south metropolitan sewerage 
system! provided, however, that such terms, agreements and P«>^^w»* 
stipulations shall have been approved by the metropolitan 
water and sewerage board, and that such further provisions 
as the said board shall deem necessary have been complied 
with. 

Section 2. This act shall take effect upon its passage* 
[Approved June 13, 1913. 



Chapter 814. 

An Act to provide for the improvement of beaver 

DAM brook in the TOWNS OF ASHLAND, FRAMINGHAM, 
SHERBORN AND NATICK. 

Be it enacted, etc., as follows: 

Section 1. The metropolitan water and sewerage board S^^JJ^J^^Jq 
is authorized to widen, straighten and deepen the channel ^^ author- 
of Beaver Dam brook in the towns of Ashland, Framing- 
ham, Sherbom and Natick, and otherwise to improve said 
brook from Waushakum pond in the towns of Ashland and 
Framingham to the outlet of said brook at Lake Cochitu- 
ate in the town of Natick. 

Section 2. The said board, for the purposes aforesaid, £S31i'*5tS?'' ^ 
may take, or acquire by purchase or otherwise, lands, Jj^^^.^ 
easements, rights of way, water rights and other property, 
and shall sign and cause to be recorded in the registry of 
deeds for the county and district in which the property to 
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be takem is aitmated m. dsseaptioa ikenoi as ccrtazB as is 
required oi a eoBmoa coaveyaoee ef land, aad atatiB^ tkat 
the iBMg » taka tot tfce MetmiwJit a a water wivks; amd 
apott sack ffftw i liay the ftip g ilj so cisoihed shaD Test 
IP the CDguiMwupeakh, 

^^ ^ w ' ^* - Sccno3r ^ Aaj pcrsoB whose iaufi q t^ is injased bj 

the taking or b jr the widening, strai^teoing or dccpoiiiig 
of said brook, or hj an 7 other act of the said board nnd^ 
the proWsoos of this aet, and who has not released to the 
eomraonweakh aD daims for damages on accoont of the 
same, mzy hare his damages determined by the award 
of, or by agreement with, the said board; and iff the 
parties cannot agree upon the damages, the damages may 
be determined by a jury of the supencH- conrt ior the 
coonty of SiGddlcsex nnder the proTisions of chapter forty- 
eight of the Revised Laws, so far as they may be applicaUe, 
apon a petition therefor filed by the person aggrieved in 
the office of the deric within one year after the damage is 
snstMned, and the petitioner shaD have judgment for the 
amount determined, with interest on the excess of the 
amount over the award of the board, and costs if the 
amount is greater than the award of the said board; other- 
wise the petitioner shall recover no interest and shall pay 
costs. 

J!SSai»S^ Section 4. The expense incurred in carr3ring out the 
provisions of this act shall be paid out of the treasury of 
the commonwealth, and the treasurer and receiver general 
shall, from time to time, on the request of the said board, 
issue negotiable bonds in the name and in behalf of the 
commonwealth and under i^s seal, designated on the face 
thereof, Metropolitan Water Loan, to an amount not ex- 
ceeding thirty-three thousand dollars; and the provisions 
of chapter four hundred and eighty-eight of the acts of the 
year eighteen hundred and ninety-five and acts in amend- 
ment thereof and in addition thereto shall, so far as the 
same are applicable, ftpply to said loan. 

Ajjjjmjnt <rf Section 6. The metropolitan water and sewerage board 

•t«« ' shall, within one year after the completion of the work 

hereby authorized, if in its opinion any land receives a 
benefit from the improvements beyond the general benefit 
to all land in said towns, and if the owner has not released 
to the commonwealth all claims for damages on account 
of any act or thing done by said board, its agents, or 
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servants in carrying out the provisions of this act» de- 
termine the value of and assess upon the land receiving 
such benefit a proportional share of the cost of the said 
improvements, not exceeding the value of the benefit; 
and any i>erson whose land is so assessed may •have the 
amount of the assessment determined by a jury of the 
superior court for the county of Middlesex, under the pro- 
visions of chapter fifty of the Revised Laws, so far as 
they may be applicable, but without interest or costs if 
the assessment by the jury is less than the amount deter- 
mined by the said board. The assessment so determined 
by the said board or by a jury, as the case may be, shall 
constitute a lien upon the land until it is paid. Every 
such assessment shall be certified by the secretary of said 
board or by the clerk of said court to the collector of the 
town in which the land lies, and shall be collected by him 
in the manner provided for the collection of taxes, and the 
proceeds thereof shall be paid into the treasury of the 
commonwealth and be applied by the treasurer toward 
payment of the expense incurred in making the said im- 
provements. 

Section 6. The to¥m of Framingham shall permit dwell- Buildings near 
ing houses and other buildings situated near said brook in coniMo £5?with 
the towns of Ashland, Natick or Sherbom, to be con- S'^^SLinc- 
nected with the sewers of the town of Framingham, upon ^**™' 
payment of such entrance fees as the town of Framingham 
may determine, and subject to such reasonable regulations 
and sewer rentals relative thereto as may be adopted and 
established by the town of Framingham. 

Section 7. One third of the expense incurred as *^^r®"^2Sdb*°** 
said shall be borne and paid by the town of Framingham, t®^"^^ **»*"■ 
and the said town shall from time to time pay into the 
treasury of the commonwealth, within three months after 
notice from the treasurer of the commonwealth, such sums 
as may be necessary to reimburse the commonwealth for 
its share of the expense incurred as aforesaid, and the sum 
so paid by the town shall be applied by the treasurer 
toward the payment of the said expense. 

Section 8. The town of I^ramingham may appropriate Townof Fram- 
money for the purpose of paying the amount to be paid by Dam Bxook 

liOaiis Aot ox 

said town into the treasury of the commonwealth under the loia. 
provisions of this act, and for that purpose the town is 
hereby authorized, from time to time, to borrow money 
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beyond its statutory limit of indebtedness to an amount 
not exceeding twelve thousand dollars, and to issue notes 
or bonds therefor. Such notes or bonds shall bear on the 
face thereof the words, To¥m of Framingham Beaver Dam 
Brook Loan, Act of 1913, and also the words, Exempt from 
Taxation in Massachusetts, shall be payable by such annual 
payments beginning not more than one year after the date 
thereof as will extinguish' each loan within twelve years 
from its date; and the amount of such annual payment of 
any loan in any year shall not be less than the amount of 
the principal of such loan payable in any subsequent year. 
Each authorized issue of notes or bonds shall constitute 
a separate loan. Said notes or bonds shall bear interest, 
payable semi-annually, at a rate not exceeding five per 
cent per annum, and shall be signed by the treasurer and 
countersigned by the selectmen of the town. The town 
may sell the said securities at public or private sale, upon 
such terms and conditions as it may deem expedient, but 
they shall not be sold for less than their par value. 

Section 9. The town shall, at the time of authorizing 
the said loan, provide for the payment thereof in accord- 
ance with the provisions of the preceding section; and 
when a vote to that effect has been passed the amount 
required thereby shall, without further vote, be assessed by 
the assessors of the town annually thereafter, in the same 
manner in which other taxes are assessed, until the debt 
incurred by the loan is extinguished. The said town shall 
also raise annually by taxation a sum which will be suffi- 
cient to pay the interest as it accrues on the notes or bonds 
issued under authority of this act. 

Section 10. This act shall take effect upon its passage. 
[Approved June 16, 1913. 



Chapteb 83. 

Resolve to provide for an examination relative to 

THE disposal OF SEWAGE IN THE SOUTH METROPOLITAN" 
SEWERAGE DISTRICT AND TO THE EXTENSION OF SAID 
DISTRICT. 

Examination Resolved, That the state board of health is hereby au- 

relatiTB to daa- , , i i • • 

poeai of aewBgB thorized and directed to re-examine the general subject of 

for tuS soiitu - . 

metropolitan the disDOsal of scwage for the south metropoutan sewerage 

district. 
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district, and particularly to consider whether any extension 
of said district is desirable, and to make report thereon to 
the general court. For this purpose said board may employ 
such engineering and other assistants as may be necessary 
to carry out the purposes of this resolve. All bills for ex- 
penses incurred under the provisions of this resolve shall be 
approved by the governor and council before they are sent 
to the auditor for payment, and in no event shall the ex- 
pense exceed the sum of twenty-five hundred dollars. The 
report herein required shall be made to the general court 
on or before the fifteenth day of January in the year nine- 
teen hundred and fourteen. [Approved May 8, 191S, 



Chapteb 100. 

Resolve to provide for an investigation and a report 
ON the improvement of spot pond brook in stone- 
ham, MELROSE AND MALDEN. 
Resolved, That the chairman of the metropolitan water Spot Pond 
and sewerage board, the chairman of the metropolitan park provwnent 
commission, the chairman of the county commissioners of duties, etc. ' 
the county of Middlesex, the mayor of the city of Maiden 
and the mayor of the city of Melrose are hereby consti- 
tuted a commission, to be known as the Spot Pond Brook 
Improvement Commission. The said commission shall 
investigate the condition of Spot Pond brook in Stoneham, 
Melrose and Maiden and report to the general court, before 
the tenth day of January, nineteen hundred and fourteen, 
a plan for the most economical means of preventing flooding 
along the course of said brook, together with such sugges- 
tions and recommendations relative to the improvement of 
the brook and the drainage of the territory through which 
it flows as the commission may deem advisable. [Approved 
May 29, 191S. 
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